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SPECIFICATION 



Cargo Distribution Management System, Pallet Management 
System as well as and Computer Readable Recording medium and 
Program 
5 Technical Field 

The present invention relates to a cargo distribution 
management system and a pallet management system for use in storing 
a cargo that requires a pallet in a container and distributing 
the cargo, and to a computer readable recording medium, and to 

10 a program. More specifically, the present invention relates to 
a cargo distribution management system, a pallet management 
system, a computer readable recording medium, and a program 
capable of facilitating shortening time required for distribution 
by marine transport using a container, acquiring information 

15 for shortening time, reducing distribution cost, and allowing 
anybody to refer to the acquired information. 

Background Art 



20 cargoes by sea, an general cargo ship referred to as bulk ship 
has been often used. If the heavy articles are transported by 
this bulk ship, they are carried into respective ship's holds 
separated by partition walls using a crane or the like and loaded 
thereinto while maintaining the equilibrium. Due to this, it 

2 5 disadvantageously takes long time to conduct cargo work. In 
addition, in a cargo fixing operation referred to as "shoring", 
"lashing" or the like, the articles are fixed by wood in large 
quantities in accordance with the type of the articles, which 
operation disadvantageously requires much cost and long time. 



To transport heavy articles such as steel materials as 
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Further, although each transport target article is 
protected by an iron plate or the like, it tends to be damaged 
by the cargo work, rocking, pitching and rolling on a voyage 
5 or the like. As shown in Fig. 19, since the cargoes are directly 
loaded into the ship's holds, they tend to be exposed to moisture 
and thereby rusted. Furthermore, the conventional ship is a 
non-regular service, ports of call are not fixed, a distribution 
period (also referred to as "lead time") tends to be prolonged. 

10 Due to this, a cargo consignee side needs to secure and manage 
stock in large quantities so as to be able to deal with the prolonged 
distribution period. 

Besides, the loading and unloading of cargoes into and 
from the conventional ship are carried out outdoors . Due to this , 

15 on bad weather such as rain, the cargo work is sometimes suspended, 
which makes the distribution period further prolonged. In 
addition, since one cargo is loaded and unloaded at one time 
using a crane or the like , loading/unloading operation time tends 
to be long as compared with loading/unloading operations carried 

20 out on a container basis. 

Meanwhile, since container transport using a container 
transport ship is a regular service and requires a shorter 
distribution period, this transport means has been considered 
2 5 for transport of heavy articles. However, it is difficult to 
load heavy articles into a dry container , which is the most popular 
and the easiest to use. 

In addition, a special container such as a flat container 
or an open- top container which facilitates loading is less popular 
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and difficult to obtain as compared with the dry container. Since 
the special container is low in airtightness , it is necessary 
to strictly pack such articles as steel materials which tend 
to be corroded by moisture when the articles are loaded into 
5 the special container. In addition, marine transport of the 
special container is charged about 1.5 to 2 times as high as 
that of the dry container, so that the special container cannot 
be easily utilized in view of cost efficiency. 

10 Additionally, a cargo loading operation (referred to as 

"vanning") for loading cargoes into a container (particularly, 
dry container) is carried out manually because of the narrow 
interior of the container. To fix a heavy cargo, in particular, 
it is necessary to do so manually using wood in large quantities 

15 similarly to transport using the bulk cargo ship. For this 
reason, the container transport disadvantageously requires high 
packing cost and long packing time. In addition, it is quite 
difficult to carry out the operation for loading heavy articles 
into the dry container, so that a rough operation method such 

20 as a method by roughly moving articles from one side and pushing 
them into the dry container has been used. Due to this, even 
if the dry container which can ensure airtightness is available, 
the container transport disadvantageously requires strict 
packing so as to resist rough handling during loading and 

2 5 unloading. 

To overcome these disadvantages , there have been proposed 
pallets which facilitate loading and unloading heavy articles 
(see Japanese Unexamined Patent Application Nos . 7-242237 (page 
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6, Fig. 7) and 11-342945 (pages 4 to 6, Fig. 5)), a transport 
device and a transport method for transporting articles in and 
out of a dry container ( see Japanese Unexamined Patent Application 
No. 11-349115 (pages 8 to 11, Fig. 31)) and the like. 

5 

Patent document 1; Japanese Unexamined Patent Application No. 
7-242237 (page 6, Fig. 7) 

Patent document 2; Japanese Unexamined Patent Application No. 
11-342945 (pages 4 to 6, Fig. 5) 
10 Patent document 3; Japanese Unexamined Patent Application No. 
11-349115 (pages 8 to 11, Fig. 31) 

Patent document 4; Japanese Unexamined Patent Application No. 
2001-225911 (pages 2 to 5, Fig. 2) 

15 However, pallets for transporting these heavy articles 

have higher strength than ordinary pallets and are, therefore, 
more expensive. To repeatedly use such pallets, it is necessary 
to properly manage them. In addition, heavy articles are 
transported in large quantities at one time and they are carried 

20 while being contained in a plurality of containers. It is, 
therefore, preferable to manage the heavy articles so as to 
correctly deliver them to destinations . 

Furthermore, in case of long-period, long-distance 
2 5 transport which requires several days to several weeks, arrival 
is sometimes delayed due to the occurrence of a transport trouble 
caused by a long period since an orderer places an order until 
a cargo actually arrives at the orderer. Due to this , a consignee 
side such as a factory needs to secure sufficient stock, which 
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disadvantageously pushes up cost including stock-related 
interest. Nevertheless , a conventional distribution management 
system has given no consideration to such prolonged transport 
(see, for example, Japanese Unexamined Patent Application No. 
5 2001-225911 (pages 2 to 5, Fig. 2)). 

To improve consignee-side operation efficiency, it has 
been desired to transport only necessary cargoes at one time 
in a short period. However, no means have been prepared so far 
for providing data for shortening a period. Distribution 

10 industry, shipping companies, forwarders and the like demand 
means for creating such data so as to be able to transport articles 
in a short period. Further, while parties involved individually 
construct systems for managing operations, it is 
disadvantageously necessary to input various pieces of 

15 information to the respective systems again and manage the 
respective systems on their own. 

In addition , to transport cargoes overseas , it is necessary 
to create documents necessary to be submitted to customs clearance 
and the like. Conventionally, however, the documents have been 

20 created by rewriting other documents or the like to the necessary 
document by hand. This is laborious work and the resultant 
document often includes mistakes. 

Furthermore, it is necessary to return the pallet used 
so as not to entail cost (tariff, custody fee, etc.) for pallet 

25 continuance in place and create documents to be submitted to 
the customs clearance without mistakes. 

Dicloseure of Invention 
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The present invention has been achieved to solve the 
above- stated disadvantages. It is an object of the present 
invention to provide a cargo distribution management system, 
a pallet management system, a computer readable recording medium, 
5 and a program capable of facilitating reducing time required 
for distribution using containers by marine transport or the 
like, acquiring information for time reduction, and decreasing 
distribution cost. 

The invention will now be described following 

10 1. A cargo distribution management system for allowing a 
server computer 1 to manage a cargo group 51, which is one of 
or both of a loaded cargo 53 which is a pallet 55 loaded with 
a cargo 531 and the pallet 55 unloaded with the cargo 531 and 
contains into a container 52, and distributing the cargo group 

15 51 between distribution points 2 including a consignor 21, a 
vanning center 22, a devanning center 25, and a consignee 26, 
wherein 

each of the distribution points 2 comprises a terminal 
7, the terminal 7 comprising a distribution status transmission 
20 means 101 for transmitting distribution status information 

including at least identification information for individually 
identifying the cargo group 51 and position information on the 
distribution point 2, to the server computer 1 and 
the server computer 1 comprises: 
25 a storage means 102 that constitutes a database 

storing the identification information and the distribution 
status information ; 

a distribution status instruct means 103 for 
instructing the storage means 102 to store the received 
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identification information and the distribution status 
information, and thereby instructing the storage means 102 to 
update the distribution status information stored in the storage 
means 102; and 

5 a distribution status output means 104 for outputting 

a result obtained by processing the distribution status 
information stored in the storage means 102. 

2. The cargo distribution management system according to 1 
above , wherein 

10 said identification information further includes 

container packing information which includes at least a volume 
and a containing position of said cargo group 51 in said container 
52, 

said server computer 1 further comprises a container 
15 packing information generation means 108 for generating the 
container packing information so that a gross weight and a position 
of a center of gravity of the container 52 which contains the 
cargo group 51 fall within respective predetermined ranged, and 
said one of or both of said loaded cargo 53 and said container 
20 52 comprise an identification information storage medium 54 which 
stores said identification information. 

3. The cargo distribution management system according to 2 
above, wherein 

said identification information storage medium 54 is a 
25 two-dimensional barcode. 

4 . The cargo distribution management system according to 2 
above , wherein 

said server computer 1 further comprises a procedural 
document creation means 107 for creating a procedural document 
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necessary for distribution based on said distribution status 
information stored in said storage means 102. 

5. The cargo distribution management system according to 2 
above , wherein 

5 said server computer 1 further comprises : 

adistribution period calculation means 112 for calculating 
a distribution period of said cargo group 51 between said 
distribution points 2; 

a stock calculation means 109 for calculating stock 
10 information of said cargo 531 based on said distribution status 
information stored in said storage means 102, and for outputting 
the calculated stock information; and 

a stock planning means 110 for creating a plan of supplying 
the cargo 531 to the consignee 26 based on the stock information 
15 obtained by the stock calculation means 109 and said distribution 
period obtained by said distribution period calculation means 
112 so that a stock quantity of said consignee 26 becomes constant , 
and wherein 

said distribution period calculation means obtains a 
20 distribution processing period for each predetermined 
distribution processing element, and calculates a sum of 
distribution processing periods as the distribution period. 

6. The cargo distribution management system according to 2 
25 above, wherein 

said server computer 1 further comprises a reference 
information transmission means 113 for transmitting one of or 
both of said distribution status information stored in said 
storage means 102 and an output result of the distribution status 
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output means 104 to a reference terminal 7 connected to a 
communication network 6 in accordance with a reference request 
signal transmitted from the reference terminal 7 , and 

said reference information transmission means 113 
5 determines a reference right of said reference terminal, and 
restricting a range in which said distribution status information 
can be referred to in accordance with a result of the determination . 

7. The cargo distribution management system according to 2 
above, wherein 

10 said server computer 1 further comprises: 

a pallet information storage means 121 for storing pallet 
information including a use history and a present position of 
said pallet 55; 

a pallet information update means 122 for updating the 
15 pallet information stored in the pallet information storage means 
121 based on said distribution status information output from 
said distribution status output means 104; and 

a pallet supply means 106 for issuing an instruction to 
supply an empty pallet 552 that is said pallet 55 which is unloaded 
20 from one of said distribution points 2 which has the empty pallet 
552 to one of the distribution points 2 which needs the empty 
pallet 552 while referring to said pallet information stored 
in said pallet information storage means 121. 

8. The cargo distribution management system according to 2 
25 above, comprising a pallet use fee charging means 124 for 

calculating and charging a use fee for using said pallet 55 based 
on said distribution status information output from said 
distribution status output means 104. 

9. The cargo distribution management system according to 2 
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above , wherein 

said identification information storage medium 54 includes 
cargo details information of said loaded cargo 531. 

10. The cargo distribution management system according to any 
5 one of 3 to 9 above, wherein 

a transport path of said cargo includes a container ship 
transport path. 

11. The cargo distribution management system according to 10 
above , wherein 

10 said cargo is a heavy article. 

12 . A consignor- side cargo distribution management system used 
for allowing a server computer 1 to manage a cargo group 51, 
which is one of or both of a loaded cargo 53 which is a pallet 

15 55 loaded with cargo 531 and the pallet 55 unloaded with the 
cargo 531 and contains into a container 52, and distributing 
the cargo group 51 between distribution points 2 including a 
consignor 21, a vanning center 22, a devanning center 25 of an 
export destination, and a consignee 26, wherein 

20 the server computer 1 comprises: 

a storage means 102 constituting a database, for storing 
identification information for individually identifying the 
cargo group 51 and distribution status information including 
at least position information on the distribution points 2; 

25 a distribution status instruct means 103 for 

instructing the storage means 102 to store the received 
identification information and the distribution status 
information, and thereby instructing the storage means 102 to 
update the distribution status information stored in the storage 
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means 102; and 

a distribution status output means 104 for outputting a 
result obtainedby processing the distribution status information 
stored in the storage means 102. 

5 

13 . A consignee- side cargo distribution management system used 
for allowing a server computer 1 to manage a cargo group 51, 
which is one of or both of a loaded cargo 53 which is a pallet 
55 loaded with cargo 531 and the pallet 55 unloaded with the 
10 cargo 531 and contains into a container 52, and distributing 
the cargo group 51 between distribution points 2 including a 
devanning center 25, a consignee 26, and a consignor 21 which 
imports the cargo to the consignee 26, and a vanning center 22, 
wherein 

15 the server computer 1 comprises: 

a storage means 102 constituting a database, for storing 
identification information for individually identifying the 
cargo group 51 and distribution status information including 
at least position information on the distribution points 2; 

20 a distribution status instruct means 103 for instructing 

the storage means 102 to store the received identification 
information and the distribution status information, and thereby 
instructing the storage means 102 to update the distribution 
status information stored in the storage means 102; and 

25 a distribution status output means 104 for outputting a 

result obtainedby processing the distribution status information 
stored in the storage means 102. 

14. A pallet management system for allowing a server computer 
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1 to manage a pallet 55 used to distribute a cargo 531 between 
distribution points 2 including a consignor 21 and a consignee 
26, wherein 

said server computer 1 comprises: 
5 a pallet information storage means 121 for storing pallet 

information including a use history and a present position of 
the pallet 55; 

a pallet information update means 122 for updating the 
pallet information stored in the pallet information storage means 
10 121; 

a pallet supply means 106 for issuing an instruction to 
supply an empty pallet 552 that is said pallet 55 which is unused 
and which is unloaded with the cargo 531 from one of said 
distribution points 2 which has the empty pallet 552 to one of 

15 the distribution points 2 which needs the pallet 552 while 
referring to said pallet information stored in said pallet 
information storage means 121; and 

a pallet use fee charging means 124 for calculating and 
charging a use fee for using said pallet 552 based on said pallet 

2 0 information stored in said pallet information storage means 121 . 

15. A computer readable recording medium storing a program 
for allowing a computer to operate as the cargo distribution 
management system according to any one of 1, 12 and 13 above. 

16. A computer readable recording medium storing a program 
25 for allowing a computer to operate as the pallet management system 

according to 14 above. 

17. A program for allowing a computer to operate as the cargo 
distribution management system according to any one of 1, 12, 



13 



and 13 above. 

18. A program for allowing a computer to operate as the cargo 
distribution management system according to 14 above. 

5 19. A cargo distribution management system for allowing a 
server computer 1 to manage a cargo group 51 including the cargo 
531 and contains into a container 52, and distributing the cargo 
group 51 between distribution points 2 including a consignor 
21, a vanning center 22, a devanning center 25, and a consignee 
10 26, wherein 

each of the distribution points 2 comprises a terminal 
7, the terminal 7 comprising a distribution status transmission 
means 101 for transmitting distribution status information 
including at least identification information for individually 
15 identifying the cargo group 51 and position information on the 
distribution point 2, to the server computer 1 and 
the server computer 1 comprises : 

a storage means 102 that constitutes a database 
storing the identification information and the distribution 
20 status information; 

a distribution status instruct means 103 for 
instructing the storage means 102 to store the received 
identification information and the distribution status 
information, and thereby instructing the storage means 102 to 
25 update the distribution status information stored in the storage 
means 102; 

a distribution status output means 104 for outputting 
a result obtained by processing the distribution status 
information stored in the storage means 102; and 
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a distribution period calculation means 112 for 
calculating a distribution period of said cargo group 51 between 
said distribution points 2, and wherein 

said distribution period calculation means obtains a 
5 distribution processing period for each predetermined 
distribution processing element, and calculates a sum of 
distribution processing periods as the distribution period. 

20. The cargo distribution management system according to 19 
above , wherein 

said server computer 1 further comprises : 
a stock calculation means 109 for calculating stock 
information of said cargo 531 based on said distribution status 
information stored in said storage means 102 , and for outputting 
the calculated stock information; and 

a stock planning means 110 for creating a plan of supplying 
the cargo 531 to the consignee 26 based on the stock information 
obtained by the stock calculation means 109 and said distribution 
period obtained by said distribution period calculation means 
112 so that a stock quantity of said consignee 26 becomes constant . 

21 . A consignor- side cargo distribution management system used 
for allowing a server computer 1 to manage a cargo group 51 
including cargo 531 and contains into a container 52, and 

25 distributing the cargo group 51 between distribution points 2 
including a consignor 21, a vanning center 22 , a devanning center 
25 of an export destination, and a consignee 26, wherein 
the server computer 1 comprises : 

a storage means 102 constituting a database, for 
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20 
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storing identification information for individually identifying 
the cargo group 51 and distribution status information including 
at least position information on the distribution points 2; 

a distribution status instruct means 103 for 
5 instructing the storage means 102 to store the received 
identification information and the distribution status 
information, and thereby instructing the storage means 102 to 
update the distribution status information stored in the storage 
means 102; 

10 a distribution status output means 104 for output ting 

a result obtained by processing the distribution status 
information stored in the storage means 102; and 

a distribution period calculation means 112 for 
calculating a distribution period of said cargo group 51 between 

15 said distribution points 2. 

22 . A consignee- side cargo distribution management system for 
allowing a server computer 1 to manage a cargo group 51 including 
the cargo 531 and contains into a container 52, and distributing 
20 the cargo group 51 between distribution points 2 including a 
devanning center 25, a consignee 26, and a consignor 21 which 
imports the cargo to the consignee 26, and a vanning center 22, 
wherein 

the server computer 1 comprises : 
25 a storage means 102 constituting a database, for storing 

identification information for individually identifying the 
cargo group 51 and distribution status information including 
at least position information on the distribution points 2; 

a distribution status instruct means 103 for instructing 
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the storage means 102 to store the received identification 
information and the distribution status information, and thereby 
instructing the storage means 102 to update the distribution 
status information stored in the storage means 102; 
5 a distribution status output means 104 for outputting a 

result obtainedby processing the distribution status information 
stored in the storage means 102; and 

a distribution period calculation means 1 1 2 for calculating 
a distribution period of said cargo group 51 between said 
10 distribution points 2. 

23. A computer readable recording medium storing a program 
for allowing a computer to operate as the cargo distribution 
management system according to any one of 19, 21 and 22 above. 

24. A program for allowing a computer to operate as the cargo 
15 distribution management system according to any one of 19, 21, 

and 22 above. 



According to the cargo distribution management system of 
20 the present invention, each cargo group is allocated 

identification information so as to be able to grasp the 
distribution position of the cargo group. Therefore, it is 
possible to acquire information for appropriate distribution 
management . 

25 Container packing information for well-balanced vanning 

in a container can be generated using the identification 
information. This facilitates preparing cargo group vanning. 



By providing the identification information storage medium 
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which stores details of the identification information in each 
of the cargo group and the container, distribution error and 
the like can be prevented. In addition, by using the 
two-dimensional barcode as the identification information 
5 storage medium, it is possible to refer to the identification 
information and perform high-level processing even at a 
distribution point where the communication network is in a bad 
condition or the cargo does not arrive yet. 

10 By providing the procedural document creation means, 

documents necessary for customs clearance and the like can be 
simultaneously created, an error caused by transcription can 
be prevented, and document creation labor can be saved. 

By providing the distribution period calculation means, 

15 a period in which the cargo group is transported between the 
distribution points can be individually calculated and 
information necessary to improve the distribution period can 
be acquired. 

The use of this information enables a reduction in the 
20 stock of the consignee and the reduction of the distribution 
period enables a reduction in distribution cost. 

Further, it is possible to reduce the stock of the consignee 
by using this information and reduce a distribution cost by 
shortening the distribution period. If a distribution 
2 5 processing period is obtained for each distribution processing 
element, it is possible to easily obtain the distribution period 
even with a plurality of distribution paths . 



By providing the stock planning means, a cargo group 
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forwarding plan which can keep the quantity of stock of the 
consignee to be appropriate can be made. 

Since the number of days required for the distribution 
can be easily grasped, a shipping volume can be adjusted according 
5 to the stock status of the consignee. This thereby facilitates 
keeping the quantity of stock of the consignee minimum, 
facilitates managing the stock, and scales down a warehouse which 
stores the stock, thereby making it possible to reduce cost for 
warehouse management, land cost and the like. 

10 

By providing the reference information transmission means , 
the product details and present position of the cargo group can 
be grasped and a distribution status can be easily grasped. 
Further, the authentication means can restrict terminals and 
1 5 distribution points to be used , restrict referable discrimination 
position at each distribution point, and facilitate providing 
the system of the present invention and the like. 

Further, by individually storing the present position and 
20 use history of each pallet, the pallet can be appropriately 
managed. This can prevent damage, delay and the like of the 
pallet . By providing the pallet supply means , a pallet operating 
rate can be increased. By providing the pallet use fee charging 
means, an accounting processing can be performed according to 
25 the distribution status of the cargo group. 

By using cargo detail information in the identification 
information storage medium, the check and the like of a forwarding 
content can be conducted while referring to cargo details even 
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at a distribution point where the communication network is in 
a bad condition or the cargo does not arrive yet . 

In addition, the present invention can be suitably applied 
to marine transport using a container ship . The present invention 
5 can be also suitably applied to heavy article transport . 

The pallet management system of the present invention can 
appropriately manage each pallet by individually storing the 
present position and use history of the pallet . This can prevent 
10 damage, delay and the like of the pallet. Further, by providing 
the pallet supply means , a pallet operating rate can be increased . 
By providing the pallet use fee charging means, an accounting 
processing can be performed according to the distribution status 
of the cargo group. 

15 

The computer readable recording medium for actuating the 
cargo distribution management system of the present invention 
can actuate the cargo distribution management system that 
exhibits the above-stated advantages. 
20 Moreover, the computer readable recording medium for 

actuating the pallet management system of the present invention 
can actuate the pallet management system that exhibits the 
above-stated advantages. 

25 According to the cargo distribution management system that 

includes the distribution period calculation means, each cargo 
group is allocated individual identification information so that 
the distribution position of the cargo group can be grasped. 
Therefore, it is possible to individually obtain a period in 
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which the cargo group is transported between the distribution 
points and acquire necessary information for shortening the 
distribution period. Further, it is possible to reduce the stock 
of the consignee by using this information and reduce a 
5 distribution cost by shortening the distribution period. 
Further, the computer readable recording medium for 
actuating the cargo distribution management system of the present 
invention can actuate the cargo distribution management system 
that exhibits the above-stated advantages. 

10 

Brief Description of the Drawings 

Fig. 1 is a typical block diagram illustrating the 
configuration of a cargo distribution management system in one 
embodiment according to the present invention; 
15 Fig. 2 is a typical block diagram illustrating the 

configuration of the cargo distribution management system in 
the embodiment; 

Fig . 3 is a typical block diagram for describing the handling 
of a cargo group at each distribution point of the cargo 
20 distribution management system in the embodiment; 

Fig . 4 is a typical block diagram for describing the handling 
of a pallet at each distribution point of the cargo distribution 
management system in the embodiment; 

Fig. 5 is a typical block diagram illustrating the cargo 
25 distribution management system in the embodiment; 

Fig. 6 is a typical view illustrating an example of a 
container cargo carry- in slip created by the cargo distribution 
management system in the embodiment; 

Fig. 7 is a typical view illustrating an example of a 
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container-packed cargo certif ication-of -content created by the 
cargo distribution management system in the embodiment; 

Fig . 8 is a typical view illustrating an example of a packing 
list created by the cargo distribution management system in the 
5 embodiment ; 

Fig. 9 is a typical view for describing an example of a 
screen for referring to cargoes according to progress statuses 
included in identification information using reference 
information transmission means; 
10 Fig. 10 is a typical view for describing an example of 

a screen on which a progress status of cargoes of a specific 
type included in the identification information is displayed 
using the reference information transmission means; 

Fig. 11 is a typical view for describing an example of 
15 a screen on which a progress status of cargoes that are being 
distributed, included in the identification information is 
displayed using the reference information transmission means; 

Fig. 12 is a typical view for describing an example of 
a screen on which an arrangement state and the like of cargoes 
20 contained in a specific container, included in the identification 
information is displayed using the reference information 
transmission means; 

Fig. 13 is a typical view for describing an example of 
a screen for referring to a list of cargoes exported by one 
25 container ship, included in the identification information using 
the reference information transmission means; 

Fig. 14 is a graph illustrating an example of the output 
of a stock record and a stock prediction of a cargo group by 
the cargo distribution management system in the embodiment; 
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Fig. 15 is a graph illustrating an example of obtaining 
the statistics of a distribution period by the cargo distribution 
management system in the embodiment; 

Fig. 16 is a typical block diagram illustrating the 
5 configuration of a cargo distribution management system which 
includes a plurality of transport means; 

Fig. 17 is a typical block diagram illustrating the 
configuration of a cargo distribution management system which 
includes pallet manufacturing means 4; 
10 Fig. 18 is a typical block diagram illustrating the 

configuration of a cargo distribution management system which 
includes pallet fee charging means; 

Fig. 19 is a typical view for describing amanner of exporting 
heavy cargoes by a bulk cargo ship; 
15 Fig . 20 is a perspective view of a pallet PI in one embodiment 

according to the present invention; 

Fig. 21 is a plan view of the pallet PI; 

Fig. 22 is a plan view of the pallet PI; 

Fig. 23 is a perspective view of a carrier used in this 
2 0 embodiment ; 

Fig. 24 is a descriptive diagram illustrating periphery 
of an erector of the carrier used in this embodiment; 

Fig. 25 is a perspective view of a pallet -equipped carrier ; 

Fig. 26 is a perspective view of the pallet to which a 
2 5 packed stack of plate materials is fixed; 

Fig . 2 7 is a descriptive diagram illustrating that a packing 
sheet is to be covered on the stack of plate materials in this 
embodiment ; 

Fig. 28 is a descriptive diagram illustrating that the 
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pall et is to be mounted after covering the stack of plate materials 
with the packing sheet in this embodiment , 

Flg . 29 is a descriptive diagram illustrating that 
pal iet is counted- on the packing sheet in this embodiment: 

Fig . 30 is a descriptive diagram illustrating a state in 
which the pallet is reversed after heing mounted in this 
embodiment; . w . rp 

„ reversing machine in this embodiment ; 
the pallet is reversed by a reversing m 

Fig 32 is a descriptive diagram illustrating a state after 
th epalletisreversedb y thereversingmachineinthisembodiment, 

rlg . 33 is a descriptive diagram illustrating a state in 
wnich the pallet is to be removed after being reversed by the 
reversing machine in this embodiment; 

Flg . 34 is a descriptive diagram illustrating a state 
which inner dolly blocks are attached to a stack before the stack 
ls packed with a packing sheet in this embodiment ; 

Fig . 35 is a descriptive diagram illustrating a state 
„ h ich the stack is to be packed with the packing sheet and then 
0 sealed with tapes in this embodiment: 

Fig 36 is a descriptive dia g ram illustrating a state 
„ h ich outer dolly blocks are attached to the stack after being 
packed with the packing sheet in this embodiment; 

Flg . 3, is a descriptive dia g ram illustrating a state 

. iv. inserted through band fixing holes 
!5 which hoop bands are to be inserted tn 

of the pallet in this embodiment; 

F1 g. 38 is a perspective view of a pallet loaded with a 
stack of steel materials illustrating that the stack of steel 
m aterlals is fixed and sealed on the pallet; 
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Fig. 39 is a descriptive diagram illustrating a state in 
which the pallet loaded with the stack of steel materials is 
to be mounted on a carrier in an embodiment; 

Fig. 40 is a descriptive diagram illustrating a state in 
5 which the pallet loaded with the stack of steel materials is 
to be fixed to the carrier; 

Fig. 41 is a descriptive diagram illustrating a state in 
which the steel material stack and pallet -equipped carriers have 
been contained in a container; 
10 Fig. 42 is a descriptive diagram illustrating a state in 

which empty pallet -equipped empty carriers are piled up by four 
columns by ten layers; 

Fig. 43 is an explanatory perspective view illustrating 
an external appearance of a coiled heavy article pallet P2-1 
15 in one embodiment according to the present invention; 

Fig. 44 is an explanatory plan view illustrating the 
external appearance of the coiled heavy article pallet P2-1; 

Fig. 45 is a partially enlarged view for describing the 
detail of a mount portion of the coiled heavy article pallet; 
20 Fig. 46 is a typical view for describing that a coil is 

mounted on and fixed to the coiled heavy article pallet; 

Fig. 47 is an external appearance view illustrating a state 
in which a coiled heavy article is mounted on the coiled heavy 
article pallet; 

25 Fig. 48 is a typical view for describing an external 

appearance of a carrier used to carry the coiled heavy article 
pallet ; 

Fig . 49 is a typical view for describing a manner of carrying 
the coiled heavy article pallet on which the coiled heavy article 
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is mounted; 

Fig. 50 is a typical view for describing an through hole 
provided with an ejection plate for facilitating taking out a 
fixing band inserted through the coiled heavy article pallet; 
5 Fig. 51 is a typical view for describing an through hole 

provided with an ejection plate for facilitating taking out a 
fixing band inserted through the coiled heavy article pallet ; 

Fig. 52 is a typical view for describing a different coiled 
heavy article pallet which can separate a mount portion and legs 
10 from each other; 

Fig. 53 is a typical view illustrating the different coiled 
heavy article pallet; 

Fig. 54 is a plan view of a carrier used to carry the coiled 
heavy article pallet; 
15 Fig. 55 is a side view of the carrier used to carry the 

coiled heavy article pallet; 

Fig. 56 is a back view of the carrier used to carry the 
coiled heavy article pallet; 

Fig. 57 is a descriptive diagram illustrating a 
20 longitudinal section of an air bearing in a state in which the 
carrier is levitated; 

Fig. 58 is a rear view of the air bearing provided in the 
carrier; 

Fig. 59 is a perspective view of a coiled heavy article 
25 pallet P2-2 in another embodiment according to the present 
invention; 

Fig. 60 is a plan view of the coiled heavy article pallet 

P2-2; 

Fig. 61 is a front view of the coiled heavy article pallet 
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P2-2; 

Fig. 62 is a side view of the coiled heavy article pallet 

P2-2; 

Fig. 63 is a side view of the coiled heavy article pallet 
5 P2-2 if side end guides are eliminated from the pallet; 

Fig. 64 is a descriptive diagram illustrating a step of 
mounting a coil on the coiled heavy article pallet; 

Fig. 65 is a descriptive diagram illustrating a state in 
which the coil and the coiled heavy article pallet are fixed 
10 together by a binding band; 

Fig. 66 is a perspective view illustrating a state in which 
the coil and the coiled heavy article pallet are fixed together 
by the binding band; 

Fig. 67 is a descriptive diagram illustrating a step of 
15 carrying the coil together with the coiled heavy article pallet; 

Fig. 68 is a partially broken side view illustrating a 
dry container and a carry- in/carry-out device used to execute 
a pallet coupled member carry-in/carry-out operation in yet 
another embodiment according to the present invention; 
20 Fig. 69 is a partially broken plan view of Fig. 68; 

Fig. 70 is a perspective view of a carry -in /carry -out pallet 
P3 in still another embodiment according to the present invention ; 

Fig. 71 is a front view of the carry-in/carry-out pallet 

P3; 

2 5 Figs. 72(a) and 72(b) are partially enlarged views of Fig. 

71 illustrating important sections of the carry -in /carry -out 
pallet P3, wherein Fig. 72(a) illustrates a state in which the 
carry- in/carry-out pallet is lifted above the floor of a container 
and Fig. 72(b) illustrates a state in which the carry-in/carry-out 
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pallet is lowered to the floor of the container, 

Figs. 73(a) and 73(h) are partially broKen side views of 

i m portant sections of the carry-in/carry-out pallet, wherein 

Figs. 73(a) and 73(h) illustrate examples of fixing a carried 

article by fixing means, respectively; 

Fig . 74 is a partially broken perspective view of connecting 



means ; 
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' Fig . 75 is a partially broken perspective view illustrating 
another aspect of the connecting means: 

Fig . 76 is a partially broKen perspective view illustrating 
yet another aspect of the connecting means; 

Fig. 77 is a perspective view of a pallet connecting unit; 
Figs. 78(a). 78(b). and 78(c) are descriptive diagrams 
f or describing aspects of an article being mounted using the 
pallet connecting unit, wherein Fig. 78(a) illustrate a state 
in which a long and bulky article is mounted and Figs. 78(b) 
and 78C(c) illustrate that a long article is mounted; 

Fig. 79 is a side view of the connecting means in another 

aspect of usage; 

Fig . 80 is a partially broken front view of sliding means ; 
Fig. 81 is a partially broken front view of the sliding 
means ; 

Fig. 82 is a plan view of first displacement means; 
Fig. 83 is a plan view of a stage; 
25 Fig. 84 is a side view of the stage; 

Fig 85 is a descriptive diagram illustrating an 
introducinganddischargingoperationusingtnepalletconnecting 

unit; 

Fig. 86 is a descriptive diagram illustrating the 
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introducing and discharging operation; 

Figs. 87(a) and 87(b) are descriptive diagrams illustrating 
preparation conducted in advance of the introduction of an 
article, wherein Fig. 87(a) illustrates preparation of articles 
5 prepared near the stage and Fig. 87(b) illustrates preparation 
of articles being mounted on the pallet connecting unit prepared 
near the stage; 

Fig. 88 is a descriptive diagram for describing another 
aspect of an article carry- in, carry- out method and a partially 
10 broken side view illustrating a container truck and a carry- in 
device ; 

Figs. 89(a), 89(b), and 89(c) are perspective views for 
describing yet another aspect of the article carry-in, carry-out 
method, wherein Fig. 89(a) illustrates a state before start, 
15 Fig. 89(b) illustrates a state in which a truck enters a support 
frame, and Fig. 89(c) s illustrates a state in which a container 
is detached from the truck; 

Fig. 90 is a plan view of a coiled article pallet P4 in 
still another embodiment according to the present invention; 
20 Fig. 91 is a perspective side view of the coiled article 

pallet P4 seen from an arrow II side of Fig. 90; 

Fig. 92 is a perspective side view of the coiled article 
pallet P4 seen from an arrow III side of Fig. 90; 

Fig. 93 is a perspective view for describing the pallet 

25 P4; 

Fig. 94 is a perspective view illustrating a state in which 
pallets are piled up vertically ,- 

Fig. 95 is a perspective view for describing function and 
illustrating a state in which an article is carried from a storage ; 
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Fig. 96 illustrates a state in which a reversing machine 
performs a reversing operation; 

Fig. 97 illustrates a state in which an article is mounted 
on the reversing machine; 
5 Fig. 98 illustrates a state in which the reversing machine 

performs a reversing operation; 

Fig. 99 illustrates a state in which an article loaded 
pallet is carried from the storage; 

Fig. 100 illustrates a state in which the article loaded 
10 pallets are introduced into a container; and 

Fig. 101 is a descriptive diagram for describing a state 
in which the article loaded pallets are being contained into 
the container. 

Fig. 102 is a typical block diagram illustrating the 
15 configuration of a cargo distribution management system in the 
second embodiment; 

Fig. 103 is a descriptive diagram for describing a period 
constituting the distribution period and required for each 
processing; 

20 Fig . 104 is a descriptive diagram for describing a container 

ship departure schedule table necessary to obtain a container 
loading period; 

Fig . 105 is a descriptive diagram for describing a consignee 
operating day table necessary to obtain consignee's operating 
2 5 and waiting periods; and 

Fig. 106 is a descriptive diagram for describing an example 
of calculating the distribution period. 
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Best Mode for Carrying Out the Invention 

The detail of a cargo distribution management system, a 
pallet management system as well as and a computer readable 
5 recording medium and a program used therefor according to the 
present invention will be described hereinafter. 

The type of the "cargo" handled by the cargo distribution 
management system is not limited to a specific type as long as 
the cargo can be transported by a container- In addition, the 
10 cargo can be handled as either a light article that can be carried 
manually or a heavy article carried by some carrying machine. 

Any type of the "container" can be used as long as the 
container is a large- sized container for cargo export that 
requires a loading operation. Examples of the types of the 
15 container include a dry container, a side-open container, a flat 
container, and an open- top container. Further, a container 
transport method may be any one of a marine transport method, 
a ground transport method, and an air transport method, or may 
be an arbitrary combination of these methods. 
20 Any type of the "pallet" can be used as long as the pallet 

is a carrier or a frame that can be used for container transport. 

The "cargo group" is a loaded cargo or a pallet unloaded 
with a cargo. The "loaded cargo" is a pallet and a cargo loaded 
into the pallet . 

25 

Further, "vanning" means an operation for storing one of 
or both of the cargo and the cargo group in the container and 
set the cargo so as not to shift a position of the cargo during 
transport. To "set the cargo so as not to shift a position of 
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the cargo" may indicate that the cargo and the like are fixed 
to the container to set the cargo and the like in a state in 
which the cargo cannot be moved unless the fixing is released* 
Further, to "set the cargo so as not to shift a position of the 
5 cargo" may indicate that the cargo and the like in the container 
is arranged so as not to generate gaps between the container 
and the cargo or between the adjacent cargos at least in a 
horizontal direction to the container to thereby prevent the 
shift of the cargo from occurring . "Devanning" means an operation 

10 for taking out the vanned cargo and the like in the container 
from the container. 

The "vanning center" and the "devanning center" are 
facilities at which the vanning and devanning operations can 
be carried out, respectively. Alternatively, such facility as 

15 to be able to carry out both the vanning and the devanning may 
serve as both the "vanning center" and the "devanning center". 
Further, the facility may not be an independent facility but 
may be annexed to the other facility. 

20 1. Configuration of cargo distribution management system 
The cargo distribution management system in one embodiment 
according to the present invention is used in distribution 
management for transporting a heavy article which is a steel 
material, such as a flat steel plate, a steel plate coil, a rod 

25 material or a steel wire coil, manufactured by a consignor to 
a consignee as a cargo through a container ship. 

Cargo transport in this embodiment is carried out in the 
following procedures . 
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As shown in Fig. 3, cargoes 531 of the consignor 21 arrive 
at a vanning center 22, are kept in the center 22, loaded into 
a pallet 55 having no cargoes loaded thereinto (hereinafter "empty 
pallet 552"), and turned into loaded cargoes 53. Next, these 
loaded cargoes 53 are vanned into a container 52 ( see , for example , 
Fig. 49) . A cargo group 51 which is the container 52 loaded with 
loaded cargoes 53 is carried to a consignor container yard 23, 
loaded into a container ship at a wharf, and transported toward 
a wharf on the consignee side . In addition , on the consignee- side 
wharf, the cargo group 51 is unloaded to a consignee container 
yard 24 and delivered to a consignee devanning center 25. At 
the devanning center 25, devanning for unloading the loaded 
cargoes 53 from the container 22 is carried out. 

15 As shown in Figs . 1 and 5 , the cargo distribution management 

system in this embodiment is constituted so that a server computer 
1 and terminals 7 are connected to a communication network 6 . 
( 1 ) Server computer 1 

The server computer 1 is a computer which can execute a cargo 
20 distribution management system program for actuating the cargo 
distribution management system and the form of the server computer 
1 can be freely selected. For example, the server computer 1 
may be a set of computer systems disposed at a certain location. 
Alternatively, the server computer 1 may be a plurality of sets 
2 5 of computer systems disposed at a plurality of distant locations . 
The plural sets of computer systems may consist of a main system 
which always operates and a sub- system which operates when an 
abnormality occurs to the main system. Alternatively, the plural 
sets of computer systems may distributed systems having 
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processings of respective means distributed. 

The server computer 1 can be disposed at an arbitrary 
location . The server computer 1 can be disposed at . for example . 
one of distribution points . alternatively, the server computer 
1 can be disposed at a separately prepared location such as a 

so-called data center. 

A communication method for communicating the server 
computer 1 with each terminal 7 and a storage method for storing 
various pieces of information can be arbitrarily selected. For 
example, a communication method and a storage method using a 
XML format which enables information exchange between systems 

different in the form of various pieces of information can be 

employed. 

(2) Terminals 7 

A s shown in Fig . 2 . each terminal 7 is a device which includes 
distribution status transmission means 101 and which is connected 
to the server computer 1 for input of distribution status 
information, reference thereto, and the like. As this terminal 
, an easily obtainable existing personal computer, portable 
terminal or the like can be used. The terminal 7 is provided 
at each distribution point 2. 

The distribution status transmission means 101 can be 
stored on a storage device of the server computer 1 as a 
downloadable program. When the cargo distribution management 
system is used, the means 101 can be downloaded from the server 
computer 1 to the terminal 7 and executed. 

It is also possible to store a program and the like necessary 
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for the cargo distribution management system in the terminal 
7 in advance and transfer a necessary program through the 
communication network 6 . The terminal 7 may be a terminal which 
uses a program, such as a World Wide Web browser, installed into 
5 an ordinary personal computer (which program will be referred 
to as "browser program" hereinafter) . By allowing the server 
computer 1 to execute the program for the cargo distribution 
management system and setting the program to be operable from 
an external terminal, the program can be operated through the 
10 browser program and the object of the invention can be thereby 
attained. The terminals 7 shown in Figs. 2 and 5 are connected 
to the server computer 1 through the communication network 6 . 
Alternatively, they may be directly connected to the server 
computer 1 or formed integrally with the server computer 1 . 

15 

The distribution status transmission means 101 included 
in each terminal 7 is a means for transmitting identification 
information input by the terminal 7 and position information 
on the corresponding distribution point 2 to the server computer 
20 1. This means can be arbitrarily selected. If the browser 
program stored in the terminal 7 is used, an information 
transmission function that this browser program inherently has 
can be used as the distribution status transmission means 101. 

25 This position information is used to determine at which 

distribution point 2 the cargo group 51 identified by the position 
information is located . The position information may be replaced 
by an authentication means of the terminal 7. This is because 
the authentication means that can discriminate the respective 
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distribution points 2 can determine at which distribution point 
2 the cargo group 51 is located at the time of authentication 
and determine the position unitarily. 

5 (3) Communication network 6 

The communication network 6 is a network employed for the 
communication between the server computer 1 and the terminals 
7 and may be of an arbitrary type. Further, the number of types 
is not limited to one but plural types of communication networks 
10 can be selected and/or simultaneously used. Examples of the types 
include public networks such as the Internet and a telephone 
network and various dedicated lines. The communication network 
6 may be either a wired network or a wireless network. 

15 (4) Identification information and identification 
information storage medium 54 

The "identification information" may be any information 
as long as the respective cargo groups 51 can be identified by 
the information. The identification information can contain an 

20 arbitrary content as information. This identification 

information can contain arbitrary information such as a product 
name, a product number and other information suqh as product 
specifications (e.g., a weight and a size) as information on 
each cargo group 51. Further, the identification, information 

25 can contain a consignor name, a consignee name, a position in 
the container, and the like as information on transport. 

Further, the identification information can contain the 
pallet number of the pallet 55 to be used, the container number 
of the container 52 to be used, and the like. 
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An identification information storage medium 54 which 
stores the identification information can be provided on each 
loaded cargo 53 (which may be each cargo 531 or each pallet 55) 
5 as shown in Fig . 66 or on the container 52 (not shown) . Byproviding 
the identification information storage medium 54 on each loaded 
cargo 53 , it is possible to refer to the identification information 
and thereby know the detail of the cargo group 5 1 even if a material , 
such as a slip, attached to the cargo group 51 is unavailable. 

10 This identification information storage medium 54 can store 
either all pieces of identification information or only part 
of identification information . The reason for storing only part 
of the identification information is that all pieces of 
information contained in the identification information are not 

15 always necessary. 

Further, the identification information storage medium 

54 may be provided on either only one of the cargo group 51 and 
the container 52 or both of them. If a plurality of identification 

20 information storage mediums 54 are provided, pieces of 

identification information different in content can be stored 
in the mediums 54 provided on the cargo 531, the pallet 55, and 
the container 52, respectively. For example, the product number 
of the cargo 531 can be stored in the medium 54 provided on the 

25 cargo 531, the pallet number of the pallet 55 can be stored in 
the medium 54 provided on the pallet 55 , and the product numbers, 
pallet numbers and the like of the cargoes 531 and the pallets 

55 contained in the container 52 can be stored in the medium 
54 provided on the container 52. 
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As the identification information storage medium 54, any 
one of arbitrary storage mediums such as a barcode, a magnetic 
medium and a semiconductor memory can be used. This is because 
5 such a storage medium can store the identification information 
on each cargo group 51 and the identification information can 
be referred to even if it is small in size. Among these storage 
mediums, it is preferable to use the barcode since it can be 
provided at low cost. 

10 The barcode used as the identification information storage 

medium 54 may be either a one-dimensional barcode or a 
two-dimensional barcode. The two-dimensional barcode is 
preferable rather than the one-dimensional barcode since the 
former has a storage capacity sufficient to store all contents 

15 of the identification information without selectively storing 
the contents. If the semiconductor memory is used as the 
identification information storage medium 54, a medium, such 
as a RFID tag and a non- contact IC card, that can read stored 
information using an electromagnetic wave or the like is more 

20 preferable. 

(5) Pallet 55 

The "pallet" may be of an arbitrary type as long as it 
is used as a carrier of cargoes to be distributed. Examples of 
25 the pallet 55 include a standardized module pallet. Examples 
of the standardized module pallet include a steel plate pallet 
shown in Fig. 26, a steel plate coil pallet shown in Fig. 59, 
a specific cargo dedicated pallet such as a wire rod pallet shown 
in Fig. 93, and a general -purpose pallet shown in Fig. 70. 
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(6) Cargo distribution management system program 

As shown in Fig . 2, the cargo distribution management system 
5 program executed by the server computer in the cargo distribution 
management system includes an storage means 102, a distribution 
status instruct means 103, a distribution status output means 
104, a procedural document creation means 107 , a container packing 
information generation means 108 , a stock calculation means 109 , 
10 a stock planning means 110, a distribution period calculation 
means 112, a pallet information storage means 121, a pallet 
information update means 122, a transport scheduling means 123, 
and a reference information transmission means 113. 

15 (a) Storage means 102 

The storage means 102 is a database that stores 
identification information and distribution status information . 
This distribution status information is information that contains 
at least position information on the identification information 

20 distribution points 2. The storage means 102, in accordance with 
the instruction from the distribution status instruct means 103, 
the distribution status output means 104 , the procedural document 
creation means 107 , the container packing information generation 
means 108, the stock calculation means 109 and the reference 

25 information transmission means 113, stores or updates the 
identification information and the distribution status 
information received from the distribution status instruct means 
103, the distribution status output means 104, the procedural 
document creation means 107, the container packing information 
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(a) procedural document creation means 107 

Th e procedural document creation means 1.7 Is a means for 
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used for different transport destinations. Due to this, the 
container packing information also contains container 
identification information for identifying containers that store 
the loaded cargoes 53. This container identification 
5 information is input when the container is prepared. 

(f ) Stock calculation means 109 

The stock calculation means 109 is a means for calculating 
stock information on the loaded cargoes 531 of the consignee 

10 26 based on the distribution status information stored in the 
storage means 102 and stock information attained from the 
consignee. Obtained information, such as a graph shown in Fig. 
14 is output to the display or printer (not shown) connected 
to the server computer 1 or the terminal 7 and the like. 

15 This stock information is information on the change of 

stock to date and the like as shown in Fig. 14. 

(g) Stock planning means 110 

The stock planning means 110 is a means for creating a 
20 stock plan based on the stock information obtained by the stock 
calculation means 109 and the distribution period obtained by 
the distribution period calculation means 112. This stock plan 
is a plan related to a time and a quantity for supplying the 
cargo 531 to the consignee 26 so as to be able to maintain a 
25 stock quantity almost constant such as a plan to the effect that 
the stock quantity of the consignee 26 is about a one -month quantity 
of stock. By the planning means, the security of pallets and 
containers necessary for the supply, the decision of a vanning 
time and the like are also planned. 



42 



If the stock quantity of the consignee 26 decreases, a 
time of use of the cargoes 531 and a quantity of the cargoes 
531 can be estimated based on the ordering plan of the consignee 
5 26. In addition, if the stock quantity of the consignee 26 
increases, the stock plan can be created by determining the time 
and the quantity for supplying the cargoes 531 to the consignee 
26 in light of a delay caused by the transport period since the 
visit intervals and the transport period of the container ship 
10 are known in advance. The created stock plan can be transmitted 
to the container packing information generation means 108 and 
thereby instruct the means 108 to generate container packing 
information . 

Concrete examples of the stock plan include a vanning plan 
15 creation processing, a vanning operation instruction processing, 
and an export scheduling processing. 

The obtained stock plan is output to the display or printer 
(not shown) connected to the server computer 1 or the terminal 
7 and the like. 

20 

(h) Distribution period calculation means 112 

The distribution period calculation means 112 is means 
for calculating the distribution period (also referred to as 
"lead time") of the cargo group 51 between the respective 
25 distribution points 2. An obtained result, e.g. , a graph shown 
in Fig. 15, is output to the display or printer (not shown) 
connected to the server computer 1 or the terminal 7 and the 
like . 
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As shown in Fig. 106, this distribution period can be 
obtained by determining a distribution processing period required 
for each distribution processing element in cargo distribution 
and adding up the distribution processing period for the 
5 respective distribution processing elements. 

Examples of this "distribution processing element " include 
a cargo manufacturing element, a vanning element, a customs 
clearance element , a loading element , a marine transport element , 
an unloading element, a consignee operating/waiting element, 

10 and a ground transport element. This is an element in a period 
obtained by dividing the distribution period according to 
predetermined processings. 

The distribution processing period for this distribution 
processing element can be arbitrarily selected. Examples of the 

15 period include a cargo manufacturing period, a vanning period, 
a customs clearance period, a loading period, a marine transport 
period, an unloading period, a consignee operating/waiting 
period, and a ground transport period. The distribution 
processing period for the distribution processing element can 

20 be arbitrarily determined. For example, a method for determining 
the period based on a period obtained from previous distribution 
in advance, or the like can be used. 

In addition, the distribution processing period can be 
varied according to the types of distribution target cargos or 

25 according to the consignees. If there are different types of 
cargos, periods required for manufacturing and the like often 
differ, accordingly. If consignees are different, transport 
distances differ and the periods vary, accordingly. 
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(i) Pallet information storage means 121 

The pallet information storage means 121 is a database 
which stores pallet information including the use record and 
present position of the pallet 55. 
5 (j) Pallet information update means 122 

The pallet information update means 122 is a means for 
updating the pallet information stored in the pallet information 
storage means 121 based on the distribution status information 
output from the distribution status output means 104. In 
10 addition, the means 122 creates a document related to the return 
of the pallet at the time of unloading the cargoes 531 loaded 
on the pallet 55 and updating the pallet information as the empty 
pallet 552. 

15 (k) Reference information transmission means 113 

The reference information transmission means 113 is a means 
for transmitting the distribution status information to the 
reference terminal 7 connected to the communication network 6 
in accordance with a reference request signal transmitted from 

20 the reference terminal 7. The reference information 

transmission means 113 also transmits the distribution status 
information stored in the storage means 102 and the output of 
the distribution status output means 104. 

Further, the reference information transmission means 113 

25 can specify the user of the terminal 7 and restrict the range 
of the terminal information which can be referred to or updated 
by employing the arbitrary authentication means at the time of 
connecting the terminal 7 to the server computer 1 . 
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(1) Transport scheduling means 123 

K m ic a means for making 

The transport scheduling means 123 is a mean 
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Z* shortage aay so that an aaaitionai cargo group Si can arrrve 
at the consignee on this shortage Oate. 

o Cargo management ^ 

■ Th e operation or the cargo aistrihution management system 
. in this emhoaiment constitutea as statea ahove wiii he aescrihea^ 
Th e operation of t«he cargo aistrihution management system 
can he ciassifiea to cargo management, inaiviauai stocK 

. „ d information exchange, 
management . paiiet management . ana necess ary 
Th e cargo management is to perform processes necessary 
25 £ or the aistrihution of the cargo ana manage reiatea to the 

processings. 

(1) preprocessing 

Before the cargo aistrihution management system 
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specifications of the cargo 531 to be handled in the storage 
means 102 in advance. The heavy article that is the cargo 531 
handled in this embodiment is a standard article. Therefore, 
by inputting a weight per unit, the type(s) of the pallet 55 
5 to be used and the like, they can be repeatedly utilized without 
any change. 

(2) Processing during cargo arrival 

Before the cargo 531 arrives from the consignor 21, the 

10 consignor 21, which manufactures the heavy article that is the 
cargo 531, can grasp the type, volume and the like of the cargoes 
531 to be exported in advance. This information can be acquired 
by an arbitrary method in advance and the identification 
information can be prepared prior to the arrival. This 

15 information can be also input based on identification information 
on the consignor (by, for example, a barcode attached to the 
cargo) that is added by the consignor. These pieces of 
information are input by the distribution status transmission 
means 101 of the terminal 7 and stored in the storage means 102 

20 by the distribution status instruct means 103. 

When the cargo 531 arrives at the vanning center 22, an 
inspected article registration processing is carried out. In 
this inspected article registration processing, identification 
25 information for various types of management is stored in the 
storage means 102 . Namely, pieces of identification information 
such as cargo specifications (a type, a weight, a volume, etc. ) , 
a consignor name , and a consignee name are input by the distribution 
status transmission means 101 of the terminal 7. 
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The distribution status transmission means 101 transmits 
. the input identification information together with information 
indicating an arrival state to the distribution status instruct 
means 103. The distribution status instruct means 103 stores 
5 the transmitted identification information in the storage means 
102. 

Further, the loaded cargoes 53 are appropriately arranged 
using the container packing information generation means 108 
10 for arranging the loaded cargoes 53 into the container so as 
to keep preferable equilibrium in the center of gravity. 

A pallet supply means 106 for the pallet management to 
be described later prepares the empty pallet 552 suitable for 
the arriving cargoes . 

15 

The transport scheduling means 123 obtains the volume and 
the like of the cargo group 51 to be exported in accordance with 
the timing when the ship arrives and makes a schedule for the 
export . The stock planning means 110 or the other arbitrary means 
20 prepares the container to be used for transport. 

Furthermore, the identification information storage 
medium 54 is prepared. To be specific, the identification 
information is printed as a two-dimensional barcode. 

25 

(3) Processing during cargo loading into pallet 

The cargoes 531 that arrive are loaded onto and fixed to 
the empty pallet 552 prepared by the pallet supply means 106 
to provide the loaded cargoes 53. Thereafter, the distribution 
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c 101 of the terminal 7 notifies the 
sta tus transmission means 101 of ^ ^ 

the empty pallet 552 is used. 



(4 ) Processing during vanning 

^ distribution status transmission means 101 
• ^notifies the distribution status instruct means 103 
... terminal notifies ^ „ and the like 
of the container identify ldent if ication 

of the prepared container 52 up formatlon 
„„„ Miner identification information, 
information as container r oreat es and 

procedural document creation means 107 

i-icit For example, tne pro^ 

tamer cargo packing slip shown in Fig. 6. In 
creates the container carg P ^ _ ^ 

the container cargo carry-in slip. sh P ^ 
„„t»lner type, a container number, a gros 
20 name, a container typ „.,<„-<■ Further . as shown 

unloading port name and the liKe are described 

v, ne , list in which the explanation of the art 
in Fig . 8 . the packing list t ^ 

i„ the container 52 . a weight per article, 
the like are mentioned is create- ^ ^ 

^^r: ::!. container yard 23 or 
at the vanning center 22. the ^ 
♦h. like These documents are not necessarily 

on This is because the documents can be submitted 
time of vanning. Tbis s long as they can be output 

to the customs clearance or the like as 
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in response t o an output — , .sue, 

center 22. the censor container yard 23 or the like. 

„ the like of the container 52 are compared with the 
number and the like referre d to through the 

container identification information referre 
centaur ^ container 1S 

terminal 7 or the like so a loade d 

• r This comparison can prevent the loaae 
a correct container. This comya 

COr „ an erroneous container and 

cargoes 53 from being vanned into an erron 
transported to an erroneous transport destination. 



15 



20 



(5 ) Processing on destination arrival 

^mer 52 loaded with the loaded cargoes 53 
After the container 5<J i0<lu 

. nal 7 of the consignee is 
arrives at the consignee, the terminal 7 

♦ tifV the distribution status instruct means 103 of 
used to notify the attribution 
the arrival of the loaded cargoes 53 to 

io3 to update the identification 
status instruct means 103 to upaa 

information. 



individual stock management 
3 . inaivia d fun ctions to grasp 

The individual stock management includes f u 

* c ™ a consignor side and a consignee 
anri nredict stock change records on a consign 

andpredictsz so that an appropriate 

25 side using the stock planning means 110. 

volume of the next vanning shipment can be calculated. 

(1) Stock change . millates 
rurther. the inaiviaua! stocK «— -»•*- 
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an on-the-spot stock change prediction using the consignor-side 
shipment plan based on demand prediction data and a stock record 
report from the consignee side , and creates and executes a shipment 
plan so that the on-the-spot stock can be kept at an appropriate 
5 level. It is thereby possible to realize a structure in which 
necessary articles can be delivered to a consignee-side client 
by a necessary quantity at a necessary time. 

In a transport route using the container ship , the container 
10 ship leaves port at a fixed date and arrives at the consignee 
after a predetermined number of days. Due to this, a lag occurs 
during the transport period. In addition, even if the cargoes 
are already forwarded, they may be stored in the container yard 
or in the ship. For this reason, even if the stock is calculated 
15 based on the number of cargoes in the vanning center and the 
number of cargoes in stock at the consignee, an accurate stock 
status cannot be attained unless the number of cargoes being 
distributed and sequentially arriving are considered. 

20 A stock prediction processing in this embodiment is capable 

of grasping even the cargo group located in the ship or the like 
as the stock at the vanning center by using the distribution 
status information and keeping the stock of the consignee to 
be in a minimum quantity without shortage. 

25 As shown in Fig. 14, to perform this stock prediction 

processing, past stock quantities of the consignor, the quantity 
of cargoes that are being transported by the container ship and 
the like are obtained, a stock change estimated from the day 
of arrival of cargoes manufactured in response to a consignee's 
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order is calculated, and the calculated stock change is output 
simultaneously with a graph. 

This stock prediction can be made for cargoes of a specific 
type or the overall stock of a warehouse of each consignee. By 
5 keeping cargoes of a specified type, a lack of stock of the cargoes 
can be prevented. Further, by predicting the overall stock, a 
shipment plan which can keep minimum stock can be created. 



10 (2) Distribution period 

A table related to a distribution period (lead time) can 
be created based on the identification information. As shown 
in Fig. 15, this table is a result that the distribution period 
calculation means 112 obtains a distribution period (e.g. , the 

15 number of days) required to transport cargoes between the 

respective distribution points 2 based on the identification 
information stored in the storage means 102. 

By obtaining such a distribution period graph, it is 
possible to easily grasp an interval which has a problem with 

2 0 the distribution period. 

As indicated by dotted lines of Fig. 15, this graph also 
includes a result of calculating a distribution period after 
a present time and obtaining a transport schedule so that the 
25 stock of the consignee can fall within a certain range. By 
obtaining a period required for ordinary distribution as the 
distribution period, it is possible to reckon backward a cargo 
group shipping date so that the cargo group arrives at the consignee 
as planned and construct a transport schedule. 
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This distribution period is obtained by adding up 
distribution processing periods for the respective processings 
in the cargo distribution. As shown in Fig. 103, examples of 
5 the distribution processing periods include the cargo 

manufacturing period 91, the vanning period 92, the customs 
clearance period 93, the loading period 94, the marine transport 
period 95, the unloading period 96, the consignee 
operating/waiting period 97, and the ground transport period 

10 98. These distribution processing periods are indicated by the 
number of days or time . The distribution processing periods vary 
according to the types of the cargo group 51 to be transported 
or the consignees. In some cases, the ground transport period 
98 is not set because the consignee container yard 24 and the 

15 devanning center 25 are located adjacent each other. 

The cargo manufacturing period 91 is a period necessary 
for the consignor 21 to manufacture the cargo 531. 

The vanning period 92 is a period necessary to load the 
20 cargo 531 into the pallet 52 and the perform vanning the cargo 
531 to the container 52 at the vanning center 22. 

The customs clearance period 92 is a period required to 
take necessary procedures for clearing the cargo group 51 through 
the customs . 

2 5 The loading period 94 is a period required before the cargo 

group 51 is loaded into the container ship after the cargo group 
51 is cleared through the customs. This period 94 also includes 
a container ship arrival period (see, for example. Fig. 104) 
and a period required for loading. 
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T he marine transport period is a period for which the 

„ 51 is transported by the container by sea. 
The unloading period 96 is a p 
gr oup 51 is unloaded «. tne container ship ^ r 

T he consignee operatin g /waitin g period 97 pe 
wh icb tne transport is awaited so tbat tbe car g o g roup 51 arrives 
at tbe consi 9 nee in a time - in which tbe consignee operates. 

no 105. a consignee's operating 

"-= ^i:— = 

0 that the cargo group 51 arrives 

operating date based on tbe table. ^ ^ 

ground transport period ,. a P 
transport the cargo fro. the container yard to 

lB "Ise distribution processing periods can be obtained by 

£ ore*ampie. estimating the periods in advance. «^ 
106 the distribution processing period can be 

alstri bution processing 
obtained by calculating the respective distr 
obtained y distribution processing 

periods and obtaining a sum of the dis 

20 periods. 

a Pallet management 

Th e pallet management system included in the cargo 

t ,„ , h i s embodiment can manage 
distribution management system in 

the pallet used in distribution. The management of the pa 

0 i-n a flow chart related to pallet 
25 will be described with reference to a flow ch 

handling shown in Fig. 4. 
m Pallet manufacturing 

' The palietusedinthecar g odistributionmana g eme„tsystem 
tsaiiocatedan individual palletnumber and stored in the vanning 
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center after the pallet is manufactured. Later management 
operations are carried out based on this pallet number. The 
pallet management system connects to the pallet information 
update means 122 of the server computer 1 through the terminal 
5 7 to store and register the pallet number in the pallet information 
storage means 121. In addition, during the registration, the 
pallet is indicated as an empty pallet 552, i.e. , a pallet into 
which cargoes can be loaded. 

(2) Processing on cargo arrival 
When the cargoes 531 arrive from the consignor, the pallet 

management system instructs the pallet supply means 106 to supply 
the empty pallet 552. The pallet supply means 106 refers to the 
pallet information update means 122, searches for the empty pallet 
552, and supplies the empty pallet 552. In addition, the pallet 
update means 122 changes the pallet information stored in the 
pallet information storage means 121 so that it is indicated 
that the pallet 55 is in use. 

(3) Processing during pallet return 
After the cargoes 531 loaded on the pallet 55 are unloaded 

from the pallet 55, the pallet 55 is returned to the distribution 
2 5 point 2 such as the vanning center 22 that maintains the pallet 
55. The pallet return is carried out by containing the pallets 
55 together with the other pallets again into one of the containers 
storing general cargoes 531 and transporting the container to 
the vanning center 22 or the like. The reason for returning the 
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pal let is to decrease a container e„pt y state and to increase 

a container utilization rate. 

The paiiet intonation update .neans 122 changes tne pallet 
nation store, in the pallet intonation storage .eans 2 
so a s to Indicate that the pallet 55 is heing returned. » the 
same the documents related to the pallet return to he 

fitted to the castes clearance or the 11- are created. 
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15 



20 



(4) Pallet inspection 

pallet 55 which has heen returned is suhjected o an 
lns pectlon as to whether the pallet 55 is recvclahle. « the 
Je tne. the pallet intonation update .cans 122 changes 
pall et intonation in the pallet intonation storage 
so as to indicate that the pallet 55 is heing 

Th e pallet 55 which is detenlned to he recyclahle 
res ult ot the inspection is stored atter the pallet inionatron 

ate .cans 122 changes the pallet Intonation so as to indrca 
It the pallet 55 is an e m pt Y pallet. - pallet 5 whr 

kia if it is repaired is stored after 
determined to be recyclable if it is 

neing repaired. Xt the s M e tine, repair intona trcn ^on the 
pal let 55 is added to the pallet intonation stored rn the pallet 
information storage means 121. 



25 

(5) Pallet disposal 

Th e pallet 55 which is detenlned to he non-recyclahle 
ls atsposed ot atter the pallet intonation updat. >~ * 
onanges the pallet Intonation so as to indicate that pallet 
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55 is disposed of. 

By thus managing the pallets using the pallet 
identification numbers and thereby grasping the number of pallets 
and the present number of pallets at each location to enable 
5 optimum volume management, it is possible to rationalize cost. 
In addition, by recording histories of such items as repair, 
it is possible to grasp the degradation degree of each pallet 
and utilize manufacturing and modification of a new pallet. 

10 

5. Information exchange 

In the cargo distribution management system in this 
embodiment, if the terminal 7 is connectable to a communication 
line, the terminal 7 can refer to information such as the 

15 distribution status information by connecting the terminal 7 
to the server computer 1 and using the reference information 
transmission means 113. Further, the terminal 7 can input 
information necessary to the system from systems, equipment and 
the like other than this system , and transmit information thereto . 

2 0 For example, the system of the consignee 2 6 can connect to the 
information provision means through the communication line and 
acquire the distribution management information. In addition, 
the terminal 7 can connect to the system of the consignee 26 
and provide information necessary for generation of the 

25 identification information to the system of the consignee 26. 

(1) Inquiry processing 

A computer which can execute the browser program is 
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.onnectea. as the terminal 7 — e terminal, . to 

Ration in 9 uiry processing m the in 9 uiry process^, the 
colter authenticates an in^irer ana restricts a reference 
ra „ 9 e for each container or each car 9 o to the rn 9 urrer ^ 

SSI «inn, 9. in this inquiry processing 
stat e as to which aistrihution point , or the li*e the ca^o 
gr o„p Si of a specific tvpe hein g aistrihutea resiaes at ana 
L i*e can he ohtainea in the for, of a iist. By selec rn 
„ arhitrary aistrihution point information on 
tn e resiain. car g o g roup .1 can he ohtainea as shown „ Fi 9 . 

10 ' As shown in Pi 9 . li. »y inputtin. the type o £ the car 9 o 

* rarao 531 can be obtained. As 

531. the progress state of the cargo 

.own in i, hy aesi 9 natin g the container »• 

£ha car 9 o 9 ronp ,1 containea into the container 52 can he oht arnea^ 
In aaaition. arran^nt information which can maicate at whr 
position the car 9 o g roup 5! is iocatea in the contarner 
be obtained. 

By ^erring to these pieces of infection . it is possible 
to easily grasp fro, which container 5, the cargo 531 necessary 
for the consignee 26 is unloaded. 

.„ vla 13 in this inquiry 
Furthermore, as shown m Fig. 1^. 

pro cessin 9 . aetaiis o £ the car 9 o „1 in a certain process * tate 
on the container ship in 13. can he ohtainea in he f o » 

o£ . iist. The aetaiis are necessary when an 

•r,*- -> the container ship or tne 
of a specific distribution point 2. the con 

like. 
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(2) Information exchange processing 

The information exchange processing is a processing for 
5 establishing information exchange with the system and terminals 
used in the other consignors 21, consignees 26 and the like that 
are not directly related to this cargo distribution management 
system by transmitting and receiving the identification 
information . 

10 Many pieces of the identification information handled by 

the cargo distribution management system are shared with the 
information on the cargoes 531 that the consignors 21 or the 
consignees 26 already handle. Due to this, by transferring 
information on the cargoes 531 from the management system or 

15 the like for the cargoes 531 used by the consignors 21 or the 
consignees 26 through the communication network or the like, 
it is possible to eliminate labor for inputting the information 
again on the cargo distribution management system side. 

In addition, if the system on the consignor 26 receives 

20 the identification information handled by the cargo distribution 
management system, the system can grasp containers 52 and cargoes 
531 to be received without inputting the information again in 
advance, thus facilitating improving receipt operation 
efficiency. 

25 



6. Pallet for container and container carry-in and carry-out 
method 

Concrete examples of various types of container pallets 



59 



P1 to P4 and of carrying these pallets in and out of the container 
or the liKe will be described. Concrete examples of the pallet 
PI will be described with reference to Figs. 20 to 42. those 
of the pallet P2 will be described with reference to Figs. 43 

* ^ nallet P3 will be described with reference 
to 67, those of the pallet: wij-x 

* nsllet P4 will be described 
to Figs. 68 to 89, and those of the pallet 

with reference to Figs. 90 to 101. 



10 [Pallet PI] 

(1) Pallet structure 

Fig. 20 illustrates examples of the pallet PI (hereinafter 
-pallets la. lb. ana !c" ) in this embodiment. The pallet PI is 
used for transporting heavy artioles suoh as steel plates or 
the like. The pallet PI is divided to three types of pallets 

of the container (which may be a carrier or a module, and denoted 
by la. lb. and 1c. respectively. The pallet la is substantially 
equal to the container in the size of a plane form, a combination 
of the pallets lb and 1c is substantially equal to the container 
in the size of the plane form, and even a combination of three 
pallets ic is substantially equal to the carrier in the size 
of the plane form. 



15 



20 



25 



A s illustrated in Fig. 20. each pallet has a plurality 
of hoop band through steel plate fixing holes (hereinafter "band 
fixingholes- , Hatappropriatepositionsoutliningperipherally 
the different plane figures of a plurality of different stacKed 
plates having different cutting forms, respectively so that any 
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of different kinds of plates may be selected, stacked and fixed 
on a single pallet. Namely, these three types of pallets la, 
lb, and lc constitute a general-purpose pallets capable of fixing 
up to 17 types of steel plates having different cutting forms. 
5 In Fig. 20, reference numeral 12 denotes a carrier fixing bolt 
hole. The 3/3 pallet la has four bolt holes 12 formed on the 
upper surface of the pallet and other four bolt holes 12 also 
formed on the lower surface of the pallet near edges. Thus, the 
pallet is fixed at four points. On the other hand, the 2/3 or 
10 1/3 pallet lb or lc smaller than the 3/3 pallet la has two bolt 
holes 12 formed on the upper surface of the pallet near edges 
diagonally to be opposed to positions of notches 15 and two bolt 
holes 12 similarly formed on the lower surface of the pallet. 
In this case, the pallet is fixed at two points. 

15 

Fig. 21 illustrates another example of the 2/3 pallet lb. 
In Fig. 21, the pallet lb has a plurality of fixing holes 11a 
for fixing a stack of steel plates 4a and a plurality of fixing 
holes lib for fixing another stack of steel plates 4b as well 

20 as a plurality of fixing holes 11c for fixing yet another stack 
of steel plates. Further, the pallet lb shown in Fig. 21 has 
carrier fixing bolt holes 12 and notches 15. Carrier fixing 
positioning holes 14 are used for positioning if the rear surface 
of the pallet is a mount and fixing surface for mounting and 

25 fixing the stack of steel plates. Carrier fixing positioning 
holes are similarly formed on the rear surface of the pallet 
lb. 

Fig. 22 illustrates another example of the 1/3 pallet lc. 
In Fig. 22, the pallet lc has 20 fixing holes 11 of various types 
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for fixing, for example, five types of stacks of steel plates 
4a, 4b, 4c, 4d, and 4e having different forms. 

( 2 ) Carrier structure 
5 Fig. 23 illustrates one example of the carrier 2 in an 

embodiment according to the present invention. A 
loading/unloading length (longitudinal (depth) length) of this 
carrier 2 is a length quadrisected relative to (a quarter length 
of) the length of the container in a loading/unloading length 

10 direction. The carrier 2 has a transverse dimension slightly 
shorter than the corresponding inner size of the container. 
Namely, when four carriers 2 are combined and arranged in into 
a longitudinal row, the combined carriers 2 are substantially 
equal in size to the plane form of the container. A total of 

15 eight carriers 2 are piled into two layers making up four columns 
in a single container, each carrier being loaded with a stack 
of steel plates. As shown in Figs. 23 and 24, the carrier 2 has 
inwardly collapsible erectors 21 at its four corners. The 
erectors when erected allow stacks of steel plates to be piled 

20 one upon another. In Fig. 24, reference numeral 22 denotes a 
washer and 23 denotes a groove. When the erector 21 is raised 
upward, the erector 21 is relocated so that the washer 22 reaches 
the topmost position of the groove 23. This action allows the 
erector 21 to be collapsed rightward. Reference numeral 24 

2 5 denotes a hole that accommodates the top of an erector attached 
to another carrier 2 . With the erector tops inserted in the holes 
24 , the carriers 2 are piled one upon another in a securely layered 
manner . 
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When the carriers are piled one upon another with their 
erectors 21 extended, there occurs no interference between the 
stacks of steel plates carried by the stacked carriers. This 
prevents damage to the stacks of plates in transit, thus keeping 
5 them in good quality. Legs 28 at two edges of the carriers prevent 
the top plates of the pallets from getting into contact with 
one another when the emptied carriers together with the pallets 
are piled in a layered manner as shown in Fig. 42 for return 
haulage . In Fig . 23 , reference numeral 25 denotes a pallet fixing 

10 positioning projection. The projections 25 eliminate the need 
for the conventional tedious task of positioning the pallet as 
it is being fixed to a carrier. Reference numeral 26 denotes 
a pallet fixing bolt hole. The bolts 26 are spaced equally apart 
in the longitudinal direction of the carrier. The bolt holes 

15 26 are arranged so as to address possible future changes in the 
pallet dimensions. For example, the bolt hole spacing will 
accommodate pallets of one-half size, one-fourth size (plus 
two-fourths and three-fourths sizes), and one-fifth size (as 
well as two-fifths , three-fifths and four-fifths sizes ) . In Fig. 

20 23, reference numeral 27 denotes a hole that accommodates the 
fork tips of a fork-lift truck for loading, moving and unloading. 

(3) Methods for packing stacks of steel plates, containing 
the stacks of steel plates into container, and transporting 
25 container 

Methods for packing stacks of steel plates, containing 
the stacks of steel plates into a container, and transporting 
the container will be described with reference to Figs. 27 to 
42. 
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As shown in Fig. 27 , numerous stacks steel plates (that 
are stacked on a predetermined pallet 87 and that may be moved 
about by a f orklif t ) is covered with a packing sheet 7 from above. 
The pallet la shown in Fig. 20 is positioned and set on the packed 
5 stack using a crane or a f orklif t (Figs. 28 and 29). 

The stack of steel materials thus packed with the packing sheet 
and topped with the pallet is then placed on a base 101 of a 
stack reversing machine 10 shown in Fig. 31. With pressure arms 

10 102a and 102b processed and pressed appropriately with respect 
to the stack of steel plates, the stack reversing machine 10 
is activated (Figs. 31 and 32). The reversing action produces 
an assembly of the pallets 1, the packing sheet 7, the stack 
of steel plates 4, and the pallet 87 being piled up (Fig. 30). 

15 Thereafter, the pallet 87 is removed from the stack of steel 
plates 4 (Fig. 33) . Inner dolly blocks 88 are attached to those 
positions of the stack which are to be strapped with hoop bands 
(Fig. 34). The packed stack is sealed with adhesive tapes 85 
(Fig. 35). 

20 

Next , outer dolly blocks 81 are attached to those positions 
of the stack which are to be strapped with hoop bands (Fig. 36) . 
Traverse battens 82 are laid across the opposite dolly blocks 
8 1 , and hoop bands 3 are threaded through the appropriately located 
25 band holes of the pallet (Fig. 37). The sealing positions are 
tightened and sealed by sealer using L shaped fittings, thus 
producing a pallet assembly 8 composed of the stack of steel 
plates packed, fixed and sealed on the pallet (Fig. 38). Fig. 
26 illustrates another example of a similar pallet assembly 8 
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comprising a stack of steel plates . Unlike what is shown in Fig. 
38, the plane figure of the stacked steel plates in Fig. 26 is 
a trapezoid. 

5 The pallet assembly 8 comprised of the plate stack is then placed 
on a carrier 2 and positioned so that alignment holes (not shown) 
on the back side of the pallet 1 will be engaged with the positioning 
projection 25 of the carrier 2 (Fig. 39) . With the pallet assembly 
8 positioned, bolts and nuts 22 are used to fix the pallet assembly 
10 8 to the carrier 2, thus producing a carrier assembly 9 composed 
of the pallet and the plate stack (Figs. 39 and 40). There are 
four fixing positions, two each on the right and on the left 
(Figs . 39 and 40) . 

15 Thereafter, each carrier assembly 9 composed of the pallet and 
the plate stack is contained in the container 5 (Fig. 41). In 
this example, the container 5 accommodates, from back to front, 
carrier assemblies 9a to 9e composed of stacks of various steel 
forms packed and fixed. After the first layer of the carriers 

20 has been loaded, the erectors 21 of each carrier 2 are extended 
so that another layer of the carriers 9 composed of pallets and 
steel plate stacks will be piled on top. In this embodiment, 
in view of an available container space and a cleaner weight, 
two layers of the pallet -equipped carriers loaded with the stack 

2 5 of steel plates are contained in the container 5. The container 
5 containing the stacks of steel plates 4 is transported. 

(4) Methods for unloading stacks of steel plates from 
container, unpacking stacks, and returning empty pallets and 
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carriers 

In this embodiment, the steps constituting the methods 
described in (3) earlier, "methods for packing stacks of steel 
plates, containing stacks into container, and transporting 
5 container" are effectively reversed. 

Of the two layers in the container comprising the carrier 
assemblies 9a through 9e composed of the pallets and stacks of 
steel plates, the top layer is first unloaded by a forklift. 
After removal of the top layer of the carriers 9 equipped with 

10 the pallets having the steel plates stacked thereon, the erectors 
of the carriers constituting the bottom layer are folded. With 
all carriers taken out of the container, the bolts and nuts fixing 
the pallets to the carriers are removed. The pallets still loaded 
with their stacked steel plates are moved either onto appropriate 

15 product shelves for storage or to the site of manufacture for 
imminent use. The empty carriers and the bolts and nuts are held 
in temporary custody, to be returned for another use. 

Each pallet with the stack of steel plates fixed thereon is unpacked 
20 as follows: the hoop bands are first cut and removed. With the 
hoop bands removed, the battens, seal guards and outer dolly 
blocks are taken off. After the adhesive tapes are peeled off 
the packing sheet, the sheet is unfolded. Then with the inner 
dolly blocks removed, a suitable pallet (e.g. , pallet 87 of Fig. 
25 27) is prepared on site and placed on top of the stack of steel 
plates. The plate stack with the pallet placed on top is set 
on the stack reversing machine . After the assembly of the pallet 
and plate stack is turned upside down by the stack reversing 
machine, the pallet la is removed. At this point, the pallet 
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la is empty and ready to be returned. With the packing paper 
removed, the stack of steel plates is obtained for use (i.e., 
the same as the stack of Fig. 27) on the pallet prepared on site. 

5 Thereafter, the empty pallet 1 is fixed with bolts and nuts to 
the empty carrier 2 . Each empty carrier equipped with the 
corresponding empty pallet (the assembly may be called a set) 
is loaded into a container. (This container may be the one which 
brought the stacks of steel plates to their destination) . In 

10 this embodiment , up to ten sets may be piled up in a single column . 
In a 20-foot container, up to 40 sets (in four columns) may be 
loaded (Fig. 42). 

The container thus loaded with the empty carriers and 
pallets is returned by truck, and/or by ship to the destination 

15 (e.g., the depot from which the stacks of steel plates were 
originated). When returned, the pallets, carriers, bolts and 
nuts are recycled for another use. 

(5) Advantages of embodiments 
20 The invention when embodied as described above offers the 

following major advantages: 

(1) Unlike conventional methods, there is no meticulously 
stacks of plates using large quantities of wood materials. The 
invention makes it possible easily and efficiently to pack, load, 
25 and contain the plate stacks in a transport container, with huge 
savings obtained in the man-hours required for such activities. 
In experiments conducted by the inventors , while the conventional 
methods required two workers 240 hours to pack and fix a given 
amount of plate stacks, the inventive methods allowed one worker 
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working only 30 minutes to accomplish the same task. 

(2) While materials are difficult to pack by conventional 
methods, the invention enables stacks of steel materials to be 
packed and fixed with ease . Because each pallet allows a variety 

5 of plates to be fixed thereto and transported thereby , the repeated 
use of a single kind of pallets can handle diverse kinds of stacked 
steel plates. 

(3) Only small quantities of junk and scraps are produced upon 
10 unloading from the packing and fixing materials. Most of the 

materials used for packing and fixing may be recycled for repeated 
use . 

(4) Because the invention eliminates interference between 
stacks of steel plates (piled one upon another and/or arranged 

15 side by side), damage to the contained stacks is minimized in 
transit. 

( 5 ) The invention makes it easier to load and unload the stacks 
of steel plates to and from the container. 

(6) According to the invention, the pallets are dimensionally 
20 standardized with respect, to carriers that carry them, and these 
carriers are in turn standardized dimensionally relative to a 
transport container that accommodates the carriers . This 
arrangement allows stacks of plates to be contained efficiently 
in a limited space. It is easy to fix stacks of steel plates 
25 to pallets and the stack-loaded pallets to the carriers. The 
carrier assemblies composed of the pallets and the plate stacks 
are loaded just as easily into the container. The man-hours for 
accomplishing these tasks are reduced appreciably. Stacks of 
plates in quantities are thus transported efficiently. This 



68 



feature is particularly effective where stacks of steel materials 
are to be transported overseas in containers . 

(7) The packing sheet is a transparent or translucent sheet 
5 coated with volatile corrosion inhibitor (VCI) . The sheet allows 
what is wrapped inside to be seen through. This makes it possible 
to inspect from the outside the packed stacks of steel plates 
for correction and other irregularities. 

(8) According to the invention, the pallets, the pallet 
10 assemblies composed of stacks of steel plates, and the carrier 
assemblies composed of the pallets together with the stacks of 
steel plates are all furnished with holes that accommodate the 
fork tips of the forklift truck. The structure allows these 
packages to be readily handled and moved about by the forklift. 

15 

Now, Fig. 25 illustrates one example of a pallet -equipped 
carrier 6 as stated above. This carrier 6 has predetermined band 
fixing holes (substantially equal in function to the band fixing 
holes described in relation to the above -stated pallets) formed 
20 on a front surface (and a rear surface or one of the front and 
rear surf aces ) of abase 61 that is substantially equal in structure 
to the carriers described above). 

[Pallet P2-1] 

25 (1) Configuration of coiled heavy article pallet 

A pallet P2-1 (hereinafter "coiled heavy article pallet 
2") will be described in detail with reference to Figs. 43 to 
49. 

This coiled heavy article pallet 2 is a pallet used to 
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contain a coiled heavy article C ( see Fig 47 , hereinafter "coil" ) 
into a container B (see Fig. 49) that is normally referred to 
as "20-foot dry container" and transport the container B. This 
coil 2 is obtained by winding a steel plate into a coil of about 
5 2 tons. The coil 2 has an outer peripheral surface covered with 
a cardboard, a vinyl sheet or the like, both column ends into 
which metal rings are fitted, respectively, and an outer 
circumference bound by a steel band (a width of about 30 mm) . 
The outer peripheral surface of the coil is further covered with 
10 an iron plate at need. 

In the following description, if a pair of members are arranged 
in parallel to the axial direction of the coil, they are assumed 
to be arranged in front and in rear, respectively, with one being 
15 denoted by p and the other being denoted by q. Further, if a 
pair of members are arranged in an orthogonal direction to the 
axial direction thereof, they are assumed to be arranged right 
and left, respectively, with one being denoted by a and the other 
being denoted by b. 

20 

The pallet 2 is made of steel and, as shown in Figs. 43 and 44, 
includes a pallet main body consisting of a mount portion 2m 
and leg portions 2f . 

The mount portion 2m consists of a mount portion main body 
25 21 and a pair of coil support portions 24p and 24q. As shown 
in Figs. 44 and 45, each of the coil support portions 24p and 
24q has band through holes 242a and 242b provided right and left , 
respectively. The band through holes 242a and 242b differ in 
size, i.e., one band through hole 115a is longer than 242b in 
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the lateral direction of the pallet . Further, band through paths 
24 lp and 24 lq are provided along the back surfaces of the coil 
support portions 24p and 24q, respectively, to connect the left 
and right band through holes 242a and 242b to each other. 

5 

As shown in Figs. 43 and 44, the coil support portions 24p and 
24q are a pair of steel plates arranged to face each other to 
form a trough and thereby form an inclined surface. As shown 
in Figs. 43 and 45, each of the coil support portions 24p and 

10 24q is supported by seven plate supports 245 provided 

perpendicularly on the mount portion main body 21. As shown in 
Fig. 45, each plate support 245 is a flat plate in the form of 
a deformed pentagon, with a bottom side fixed perpendicularly 
onto the mount portion main body 21 by welding or the like and 

15 the other three sides fixed so as to support the coil support 
portion 24 from below. 

The paired mount portions each of which supports the 
cylindrical side surface of the coil are arranged so that 
respective inclined surfaces face each other. Therefore, the 

20 coil can be stably mounted without rolling down. Since the 
cylindrical side surface of the coil is supported by the facing 
inclined surface, coils having various outside diameters can 
be handled in a certain range . Since the cylindrical side surface 
of the coil is supported by the facing inclined surface, the 

25 coil, even rocking slightly, is eventually attracted to the center 
of gravity and settled down near the central position of the 
paired mount portions . Even if this coil is in a state in which 
the above-described fixing operations are omitted, it is possible 
to transport the coil without a slippage and a damage. 
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As shown in Figs. 43 and 44 , each leg portion 12 is obtained 
by arranging legs 22a and 22b and arms 231p and 231q in parallel 
crosses. Namely, the legs 22a and 22b are arranged in parallel, 
5 and the arms 231p and 231q are arranged on the legs 22a and 22b 
at right angle with respect to the legs 22a and 22b. 

By taking this form, if a plurality of pallets 2 are arranged 
adjacently, end portions of the adjacent legs 22a and 22b and 
arms 231p and 231q contact each other, whereby the movement of 
10 the pallets 2 can be restricted and a slippage can be suppressed. 
Further , a lower open space 2 s through which carrier can be inserted 
into the lower, front, and rear side surfaces of the legs 2f 
can be provided, which facilitates mounting the pallet 2 on the 
carrier 1 . 

15 The legs 22a and 22b are about 1450 mm in length, the arms 

231p and 231q are about 2250 mm in length. The legs 22a and 22b 
and the arms 231p and 231q substantially quadrisect the pallet 
in the container B including a gap for carrying the pallet in 
a longitudinal direction. By doing so, if the four pallets 2 

20 are contained in the container B, only a gap which does not cause 
slippages of the pallets 2 is left and it is unnecessary to fix 
the pallets 2 to the container B. 

Sub-arms 232a and 232b are provided on the left and right lower 
25 end portions of the arms 231p and 231q in parallel to the arms 
231p and 231q. The sub-arms 22a and 22b are provided to stably 
mount the pallet 2 on the floor. 

As shown in Figs. 43 and 44, movement -inhibiting member guides 
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25p and 25q are provided along the longitudinal directions of 
the coil support portions 24p and 24q, respectively. On the upper 
side surface of each coil support portions 24p and 24q, each 
of the movement -inhibiting member guides 2 5p and 25q has U-shaped 
5 notches 251. The notches 251 are provided equidistantly near 
the both ends of each of the movement -inhibiting member guides 
25p and 25q. Due to this, the interval of a combination of the 
notches on the both ends can be changed from 900 to 1900 run step 
by step, thereby making it possible to fix the coil having a 
10 column length corresponding to the interval without causing a 
slippage. 

Movement -inhibiting members 26a and 26b used while each being 

mated with the movement -inhibiting member guides 25p and 25q 
15 are obtained by combining rectangular timbers together into a 

U shape so that regions mated with the notches 251 projects downward 

of the both ends . 

The movement -inhibiting members 26a and 26b are arranged 

to be inserted into the notches 251 of the mount portion 2m so 
20 as to stride over the two coil support portions 24p and 24q. 

(2) Method for fixing coiled heavy article to coiled heavy 
article pallet 

Next, a method for fixing the coil onto the coil pallet 
2 5 2 will be described. First, the packed coil C is mounted on the 
mount portion 2m of the pallet 2 using a lift, a large-sized 
forklift or the like. At this time, the coil C is mounted on 
the mount portion 2m so that the axis of the coil C is parallel 
to the floor surface and both ends of the axis are located on 
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left and right of the pallet 2, respectively. 

Thereafter, as shown in Fig. 46, binding bands 61 and a 
fixing band 62 are employed to fix the coil 2 onto the mount 
portion 2m. One end of one fixing band 62 is inserted into the 
5 axial hole of the coil C , and then inserted into the band through 
path 114 through the band through hole 115b. Through the band 
through hole 115b, the one end is pulled out from the band through 
hole 115a and connected to the other end of this fixing band 
62. The binding band 61 is used to fixedly bind the coil C and 

10 the pallet 2 together to be integral with each other. 

Further, the movement -inhibiting members 26a and 26b are 
inserted into and fixed to the notches 251 on the both sides 
of the movement -inhibiting member guides 25p and 25q so as to 
put the left and right of the coil C between the movement -inhibiting 

15 members 26a and 26b. 

By thus mounting the coil C on the pallet 2, the fixing band 
62 and the movement -inhibiting members 26a and 26b prevent the 
fixed coil C (see Fig. 47) from being moved laterally relative 

20 to the pallet 2. In addition, the coil support portions 24p and 
24q and the binding band 61 between which the front and rear 
curved surfaces of the coil C are put, can prevent the coil C 
from being detached from the pallet 2 in longitudinal direction. 
The carrier such as the carrier 1 or the crane can be employed 

25 for the pallet 2. Due to this, cargo work can be carried out 
without directly contacting with the coil C. 

(3) Carry-in and carry-out method and containing structure 
for coiled heavy article pallet 
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The pallet 2 on which the coil C is thus mounted can be 
carried on a levitation carrier 1 as shown in Figs. 48 and 54 
to 64. 

As shown in Figs. 48 and 54 to 56 , this carrier 1 includes 
5 a support base 11 for lifting the pallet 2 loaded with the coil 
C, and an air bearing 12 which is provided on the lower surface 
of the support base 11 and which emits a compressed air toward 
the floor surface at a predetermined pressure. The carrier 1 
can, therefore, float the support base 11 by this emitted air 
10 while the pallet 2 loaded with the coil C is mounted on the support 
base 11. 

This carrier 1 may include a plurality of the above -stated 
air bearings 12, valves which are provided at the respective 
bearings 12 and which regulate the emitted air flow rate of the 
15 air bearings 12, and an operation pipe 143 which can simultaneously 
control openings of the plural valves . By operating the operation 
pipe 143, the carrier 1 can control a detailed attitude of the 
support base 11. 

20 As shown in Figs. 55 and 56, if the compressed air is blown out 
from nozzles ( see Figs . 57 and 58) of balloon portions 122 provided 
on the four air bearings 12 provided on the lower surface of 
the support base 11 toward the ground, the levitated carrier 
1 is levitated by the pressure of the blown air. This carrier 

25 1 can set a coefficient of friction between the device 1 and 
the ground to be very low by being levitated. Therefore, even 
if the pallet 2 loaded with the coil of several tons is mounted 
on the support base 1 1 , the pallet 2 can be easily carried manually . 

As shown in Fig. 49, this carrier 1 can be inserted into 
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the lower open space 2s to thereby support the pallet 2 and carry 
the pallet 2 in and out of the container B or the like. By doing 
so, the pallet 2 can be stably carried. Since the carrier 1 is 
available, a high ceiling necessary for suspension becomes 
5 unnecessary. Due to this, the pallet 2 can be easily carried 
in and out of even the dry container having no opening portions 
on the ceiling . 

Fig. 49 illustrates a state in which the pallet 2 loaded with 
10 the coil C is contained in the container B. Namely, the four 
pallets 2 each loaded with the coil C are contained in the container 
B in a depth direction so that end portions of the legs 22a and 
22b of the pallets 2 contact with one another. 

By standardizing the size of the bottom of each pallet 
15 2 so as to quadrisect the bottom of the container B, it is possible 
to arrange the four pallets 2 so that the combined sizes of the 
bottoms of the pallets 2 are coincident with the size of the 
bottom of the container B even if the pallets 2 are contained 
thereinto at random. Furthermore, even if some of the pallets 
20 2 are pallets 2' each provided with amount portion 2m' for mounting 
a coil C different in size from the coil C, no problem occurs. 

By thus containing the pallets 2 into the container B , gaps between 
the inner wall of the container B and the respective pallets 
25 2 are almost eliminated. Therefore, even if the container B is 
in transit, slippages of the pallets 2 hardly occur. Further, 
simply by carrying the pallets 2 into and out of the container 
B, there is no need to carry out operations for fixing and removing 
the coil C and the pallets 2, making it possible to carry out 
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the cargo work in short time. Even if the pallets 2 are shifted 
within a range of the gap for carrying, the slippage can be 
prevented by the arrangement of the legs 22a and 22b arranged 
in parallel crosses . 

5 

With this pallet 2 # there is no need to fix the pallet 
2 to the container B using wood materials or the like. Since 
the pallet 2 itself is made of steel, water-containing matters 
(wood materials or the like) can be eliminated from the interior 

10 of the container B and dews can be thereby prevented from being 
condensed in the container B. Due to this, as long as a low humidity 
state can be maintained at the time of sealing the container 
B which contains the pallets 2 each loaded with the coil C, the 
interior of the container B can be kept at low humidity in transit 

15 without the need of providing a dehumidifier and the coil C can 
be prevented from being rusted. 

[Pallet P2-2] 

(1) Configuration of coiled heavy article pallet 
20 A pallet P2-2 (hereinafter, "coiled heavy article pallet 

2") will be described with reference to Figs. 59 to 67. This 
coiled heavy article pallet 2 is substantially equal in 
configuration to the pallet P2-1 except that the pallet 2 includes 
movement -inhibiting members, pileup support portions, and the 
25 like. 

First , as shown in Figs . 59 to 62 , the coiled heavy article pallet 
2 in this embodiment has side end guides 233a and 233b in place 
of the sub-arms 232a and 232b formed on tip ends of the sub-arms 
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231p and 231q. 

As shown in Figs. 60 and 61, the side end guides 233a and 233b 
are rod members with both ends of each of the side end guides 
233a and 233b connected to the tip ends of the sub-arms 231p 
5 and 231q and spreading longitudinally. The interval between the 
outsides of the side end guides 233a and 233b are set several 
centimeters smaller than the width of the internal space of the 
container. Due to this, similarly to the sub-legs 232a and 232b, 
the side end guides 233a and 233b prevent the coiled heavy article 
10 pallet 2 from being moved laterally. 

As shown in Figs. 59 and 60, front and rear outsides of the side 
end guides 233a and 233b are tapered. Namely, as shown in Fig. 
60 , each side guide is narrower on front and rear ends . Therefore , 
15 even if the pallet is contained into the container with either 
the sub-arm 231p side or 231q side being faced front, the pallet 
can be easily contained into the container without the need of 
delicate positioning. 

The levitation carrier 1 is employed particularly in this 
20 embodiment. Due to this, if front end portions of the side end 
guides 233a and 233b contact with the inner wall of the container 
B with quite a weak force, tracks of the guides 233a and 233b 
are corrected accordingly , so that the coiled heavy article pallet 
2 can be contained into the container without damaging equipment . 
2 5 A plurality of notches 2 3 lk are provided in angular portions 

on the lower surface of a base plate 21. The notches 231k are 
provided to cause the binding band 61 to pass through . The binding 
band 61 is hardly cut and slid laterally because the band 61 
does not directly strike against the corners of the sub-arms 
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231p and 231q. 
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As described above, the coiled heavy article pallet 2 includes 
the movement -inhibiting members 28a and 28b. Due to this, if 
the coil is mounted on the inclined surfaces of the coil support 
portions 24p and 24q with the cylindrical side surface of the 
5 coil grounded, the coil end surfaces can be put between the 
movement -inhibiting members 28a and 28b and thereby fixed 
thereto . 

The movement -inhibiting members 28a and 28b are provided 
slidably on the respective slide rails 27a and 27b and can be 

10 fixed at predetermined positions using the bolts. Therefore, 
the pallet 2 can handle coils of various widths . Each slide rail 
extends from the position at which the rail is put between the 
mount portions toward a position exceeding the end of the mount 
portion. Due to this, the paired movement -inhibiting members 

15 28a and 28b can handle either the coiled heavy article narrower 
than the mount portion or the coiled heavy article wider than 
the mount portion and put the end surfaces of the article 
therebetween . 

20 As shown in Figs. 59 to 63, the coiled heavy article pallet 2 
has pileup support portions 29 provided on the legs 22a and 22b 
to put the arms 231p and 231q therebetween. 

The pileup support portions 29 are columnar members, and 
a total of four pileup support portions 29 are provided to put 

25 the arms 231p and 231q therebetween on the legs 22a and 22b. 
The lower end of each pileup support portion 29 has a lower end 
surface that penetrates the leg 2 2a or 22b and formed to be concave, 
with the lower end surface being located at a position 
substantially coincident with a bottom surface (lower end 
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surface) of the leg 22a or 22b, and the upper end thereof is 
connected to a front or rear end surface of the coil support 
portion 24p or 24q by an auxiliary column 291 . Further, the lower 
end of the pileup support portion 29 is located at a position 
5 substantially coincident with the lower end surface of the leg 
22a or 22b and the upper end thereof is located several centimeters 
higher than an upper end of the coil support portion 24p or 24q. 
The upper end surface of the pileup support member 29 is formed 
spherically convex and the lower end surface thereof is formed 
10 spherically concave. 

The coiled heavy article pallets 2 in this embodiments can be 
piled up by the pileup support portions 29. That is, the coiled 
heavy article pallets 2 in this embodiments can be piled up so 

15 that the lower ends of the four pileup support portions 29 of 
the next coiled heavy article pallet 2 are put on the upper ends 
of the four pileup support portions 29 of the coiled heavy article 
pallet 2 put on the floor. Therefore, after carrying the heavy 
articles , many empty pallets can be piled up to make them compact 

20 and then returned. 

Further, by positioning the pallets relative to the 
approximate positions of the pileup support portions, the 
positions of the pallets can be automatically adjusted and the 
pallets can be easily piled up without strict positioning. In 

25 addition, during pileup, it is difficult to cause slippages of 
the pallets. Since the upper surfaces of the pileup support 
portions are spherically convex and the lower surfaces thereof 
are spherically concave, less dust and the like collect on the 
upper and lower surfaces and do not deteriorate the stability 
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of the pallets. 

(2) Method for fixing coiled heavy article to coiled heavy 
article pallet 

5 To fix the coil to the coiled heavy article pallet 2 in 

this embodiment , the packed coil C is first mounted on the inclined 
surfaces of the coil support portions 24p and 24q as shown in 
Figs. 64 and 65. Thereafter, as shown in Figs. 65 and 66, the 
coil C is fixed to the coiled heavy article pallet 2 so as to 

10 be integral with the pallet 2 by binding the coil C and the pallet 
2 in a direction perpendicular to the axis of the coil C using 
the binding band 61 . At that time , the binding band 61 is arranged 
to pass through the notches 231k formed in the angular portions 
on the lower surface of the base plate 21. 

15 Thereafter, the movement -inhibiting members 28a and 28b 

are moved on the slide rails 27a and 27b, respectively and, as 
shown in Fig. 66, arranged to put the both end surfaces of the 
coil C therebetween. Using the bolts, the positions of the 
members 28a and 28b are fixed. 

20 

As shown in Fig. 66, the coil C thus fixedly mounted onto the 
coiled heavy article pallet 2 is inhibited from being moved 
laterally relative to the coiled heavy article pallet 2 by the 
movement -inhibiting members 28a and 28b. In addition, the coil 
25 support portions 24p and 24q, between which the front and rear 
curved surfaces of the coil C are put, and the binding band 61 
can prevent the coil C from being slipped relative to the coiled 
heavy article pallet 2. Accordingly, as shown in Fig. 67, the 
coil C can be hung up by a tongue or the like and moved together 
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with the coiled heavy article pallet 2 . 

To take out the fixing band in the band through path from the 
band through hole, a band ejection tool 244 as shown in Figs. 
5 50 and 51 is provided- Using the band ejection tool 244, the 
fixing band can be easily taken out from the band through hole. 
Since this band ejection tool 244 is flat, the end portions of 
the band through path 241 can be made inclined and the fixing 
band 62 can be prevented from being inserted into locations where 
10 the band 62 is unnecessary in the band through path by using 
the tool 244 to be fixedly inserted into a fixed hole 243 provided 
in the band through hole 241. 

Furthermore, if the movement -inhibiting members can sufficiently 
15 inhibit the movement of the coil, it is unnecessary to fix the 
coil using the fixing band. In this case, as shown in Fig. 53, 
the band through path and the band through hole can be eliminated 
from the pallet . 

20 Alternatively, the pileup support portions employed in 

the pallet P2-2 may be applied to the pallet P2-1 and the notches 
231k provided in the base plate 21 may be provided in the base 
plate related to the pallet P2-1. Further, the sub-arms 231p 
and 231q used in the pallet P2-1 may be tapered to prevent the 

25 equipment from being damaged similarly to the pallet P2-2. 

As shown in Fig. 52, the mount portion 2m and the leg portions 
2f of the coiled heavy article pallet 2 in this embodiment can 
be separated from each other. Such a separable pallet can 
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aispense with the leg portions by preparing a mount portion 
including appropriate coil support portions according to the 
size of the coil. By preparing leg portions according to the 
sl ze of the container 5, the pallet including the mount portion 
Which has a common form and a common size can be used. 

T he pallet can be carried not only by the carrier but also by 
theother carrier which has been conventionally, ordinarily used, 
such as a crane or a large-sized forKllft. Even if such a 
conventional carrier is used, the pallet can be stably carried 
without contact with the coil on the pallet by inserting tips 
or the like from the lower open space to support the pallet. 

K or reference, a cylindrical heavy article, a columnar heavy 
article or the like which is uncoiled, i.e. . consists of a single 
formed article . or a heavy article assembly or the like obtained 
by hinding one rod heavy article or a rod member can be used 
in place of the coiled heavy article. The form of the pallet 
m „unt portion used in this case can be arbitrarily selected as 
iong as the heavy article to be used can be loaded on the pallet . 

[Pallet P3] 

A pallet P3 (hereinafter , -carry-in. carry-out pallet 7 ) 
wlll be described with reference to the drawings. This pallet 
5 is a general-purpose pallet for containers. 

in the embodiment, as shown in Fig . 68and69. the application 
to a case where a dry container (the following are abbreviated 
to container 2, is placed on the ground at a specified point 
in a harbor container yard and article loading is performed for 
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this container 2 placed on the ground. 

An introducing/discharging device 3 for introducing or 
discharging a article introducing/discharging pallet according 
to this invention is provided at a specified location where a 
5 freight container 2 is placed . The introducing/discharging device 
3 is constituted approximately similar to prior art , and consists 
of a stage 5 having a floor 5a with a height approximately equal 
to the height of a floor 4 of the container 2 placed on the ground, 
and first and second sliding means 8 and 27 that supports a 

10 introducing/discharging pallet 7 slightly above the floors 5a 
and 2a between the stage 5 and the container 2, and a pair of 
first displacement means 9 (which is shown herein as "displacement 
means") that move the introducing/discharging pallet 7 in the 
introducing/discharging direction of the article 6 (shown by 

15 the arrow P in Fig. 68 and Fig. 69) by applying a displacing 
force. The stage 5 of the introducing/discharging device 3 is 
equippedwithapair of second displacement means 10 that displaces 
said second sliding means 27 between the stage 5 and the container 
2. 

20 

(1) Configuration of introducing/discharging pallet 

Said introducing/discharging pallet 7 comprises a pallet 
main body 70 and connecting means to be described later as shown 
in Figs. 70 through 72. The pallet main body 70 comprises three 
25 equally spaced beam-like base members 111 and multiple platform 
members 12 orthogonally arranged and affixed on said beam-like 
base members 11 in order to load said article 6 directly, thus 
forming a grid like structure having a rectangular article 
carrying surface with a larger width than the depth in the 
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introducing direction of the article. The depth dimension of 
said introducing/discharging pallet 7 is set to a dimension, 
for example , approximately equal to one fourth of the depth length 
of a dry container with a total length of 20 feet and a width 
5 dimension of said introducing/discharging pallet 7 is set to 
a dimension approximating the width of the dry container. 

Several load bearing members 13 are affixed on the back 
surface of said platform members 12 of the 

introducing/discharging pallet 7 between adjacent beam- like base 
10 members 11, and a specified space S is formed underneath the 
load bearing members 13. The first and second sliding means 8 
and 27 can be stored in said space S (shown in Fig. 71 and Fig. 
72). Connecting means 14 are provided at four corners of the 
introducing/discharging pallet 7 for connecting with other 
15 introducing/discharging pallets similarly modularized as the 
introducing/discharging pallet 7. 

Said load bearing members 13, as shown in Fig. 71, perform 
the function as support for weights of said platform members 

20 12 plus the weight of the article 6 by abutting with the top 
parts of the first and second sliding means 8 and 7 when the 
first and second sliding means 8 and 27 installed on the stage 
5 support the introducing/discharging pallet 7 from underneath, 
and the rail when the introducing/discharging pallet 7 slides 

25 over the first and second sliding means 8 and 27. 

The introducing/discharging pallet 7 can be equipped with 
fastening pieces 100, as shown in Fig. 73(a), with fastening 
holes provided on the top. The fastening pieces 100 are provided 
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in a space aefinea by a pair of a«acent platfor* » 
ana restricting P-es 101 attachea to the top surface o — 
pl atforn, m e m ber 1 2 . Therefore. «- preces 100 a e 

pl ates 101. — • — — " o1 15 " be 103,163 ^ 

P „,,,»,! the fastening pieces 

.«6o„ the introaucing/aischarging pallet 7 . the 

coitions to align with tnrougn 
10 0 are moved to slide to proper positions to 

hnr frame 6 6 of said machine tool so that 
holes formed on an anchor frame 6b or 
0 he fastening pieces 100 ana the anchor f raa» se caa he fasten 

by acre., In oraer to -^^^T^ 
also possible to use clamping pxeces 103, each 
a ob ong hole 10, as shown in Pig- »«« Resting saia coping 
pi eces 103 along the platf orders 1, as well as in a arrec-n 
15 perpenaicalar to the longltuainal airection of the platter, 
members 12. 

V^Xe it is possihie to use saia connecting s,eans 14 of 
arbitrary types as long as they can connect multiple .oaularr.ea 
20 Tatroanlg/aischarging pallets 7. a cognation ^ 
tg . 7, is usea in this e nb oai.ent consisting of a pair of stepp a 

b oth enas of saia hea.-li.e hase ^bers 11 on the oats a of 
each corner of the introaucing/aischarging pallet 7 . a plate- IrKe 
eacncor QteDD ed block base members 

v>^-r- 1 1 i-Viat connects the stepped ui«^ 
25 connecting member 17 that conn 

16 a ana 16b on the outsiae of the introaucing/aischarging pallets 

a , »h that fix the enas of the connecting 
7 , ana two bolts 18a ana 18h that f ix t 

17 onto the steppea bloc* hase -enbers 16a ana 16b. 
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However, said connecting means 14 is not limited to such 
a combination type, but rather various other types can be used: 
for example, a type where a dumbbell -shaped connecting member 
17 is dropped into latching parts 19a and 19b of the block base 
5 members 16a and 16b on the top side of the introducing/discharging 
pallet 7 to connect multiple introducing/discharging pallet 7 
in order to form a pallet combination unit according to the present 
invention as shown in Fig. 75; or a type where a chain-like 
connecting member 17 is used, both ends of which being engaged 

10 with hook- like latching parts 19a (not shown) and 19b provided 
on the block base members 16a and 16b as shown in Fig. 76. In 
either case, the connecting means 14, in particular, connecting 
member 17, bolts 18a and 18b, latching parts 19a and 19b, etc. , 
are built into the introducing/discharging pallet 7 in such a 

15 way as not to protrude outside of the outer beam-like base members 
11 of the introducing/discharging pallet 7, and the connection 
and disconnection of the connecting member 17 with the block 
members 16a and 16b enable connection and disconnection of 
multiple units , that is, 2, 3 or 4 units of introducing/discharging 

20 pallets 7 . 

Multiple units of introducing/discharging pallets 7 are 
connected by means of said connecting means 14 to form a pallet 
combination unit 7A as shown in Fig. 77, and the article 6 is 
2 5 loaded on the pallet combination unit 7A. Various forms of loading 
are possible here, for example: a single unit or multiple units 
of article 6 can be loaded on a single introducing/discharging 
pallet 7, which is a component of the pallet combination unit 
7A; or a single or multiple units of article 6 are laid out over 
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the entire pallet combination unit 7A connecting 
introducing/discharging pallets 7 . 

The mode of loading various articles on the pallet 
5 combination unit 7A will be described below. As shown in Fig. 
78(a), if the article 6 is heavy and bulky, a single piece of 
article 6 is loaded over four units of introducing/discharging 
pallets 7 that constitute the pallet combination unit 7A. Also, 
if the article's size is equivalent to one half of the total 

10 length of the container 2, each pieces of article is mounted 
across the two adjacent pallets in tandem (not shown) . If the 
article 6 consists of long steel pipes, or something similar, 
which are slightly longer than the total length of the container 
2, the article can be loaded in a tilted position using proper 

15 supports 110 as shown in Fig. 78(b). Also, if the article 6 is 
a long object but is slightly shorter than the total length of 
the container 2 , the article 6 can be arranged at an angle and 
in two rows on the pallet combination unit 7A, the two rows 
overlapping each other according to the length as shown in Fig. 

20 78(c) . The supports 110 provided on the pallet combination unit 
7A prevent long article from flying out in the transportation 
direction P. The supports 110 are supported by slide rails 112 
and can slide along the rail, while slide limiting members 111 
are adjustable along the longitudinal direction. 

25 

If there is a concern that the article 6 may be disrupted 
on the introducing/discharging pallet 7 during a long trip of 
the container 2, female screws 21a and 21b can be provided on 
said block base members 16a and 16b as shown in Fig. 79 and hooks 
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22a and 22b are screwed into those female screws 21a and 21b, 
so that the article 6 can be fixed via hooks 22a and 22b using 
lashing materials 20 such as fixing ropes, wires, and nets as 
shown in Fig. 78(a) . These female screws 21a and 21b as well 
5 as hooks 22a and 22b can be used for lifting the 

introducing/discharging pallet 7 with a crane as well. As shown 
in Fig. 79 , in covering the top surfaces of the block base members 
16a and 16b with rectangular tube-like platform members 12, or 
covering the gaps of tube-like platform members 12 with another 

10 plate -like member 23 , it is also possible to provide through-holes 
24a and 24b in said rectangular tube-like platform members 12, 
and interpose short tube-like guide members 26 in cavities 25 
of said rectangular tube-like platform members 12 in order to 
screw the hooks 22a and 22b into the female screws 21a and 21b 

15 of the block base members 16a and 16b by guiding the ends of 
the female screws 21a and 21b through those through-holes 24a 
and 24b. 

(2) Configuration of introducing/discharging device 
20 The first and second sliding means 8 and 27 for carrying 

said pallet combination unit 7Awill first be described. As shown 
in Figs. 80 and 81, each of the first and second sliding means 
8 and 27 includes a sliding unit which supports the 
introducing/discharging pallet 7 from below, and an lifting means 
25 for lifting up and down the sliding unit. In this embodiment, 
a roller conveyor 35 is used as the sliding unit, and an 
expanding/contracting member 31 which expands or contracts by 
the air is used as the lifting means. Said roller conveyor 35 
consists of a base 28 having a generally U-shaped longitudinal 
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section, a support member 29 dropped into the base 28 and having 
the same generally U-shaped longitudinal section, and a plurality 
of rollers 30 attached to said support member 29 at predetermined 
intervals at their axes. The expanding/contracting member 31 
consists of a synthetic fiber code-reinforced tube 32 and a vent 
pipe 33 for introducing compressed air into the tube 32. If the 
compressed air is introduced into the tube 32 , the tube 32 expands 
to push up said support member 29. If the compressed air that 
is introduced into the tube 32 is withdrawn from the tube, the 
tube 32 is crushed flat by the weights of the support member 
29 and the rollers 30 to thereby lower the support member 29. 

Plate stoppers 34a protruded inward horizontally are 
attached to the interior of said base 28, and stopper plates 
15 34b equal in form to the stoppers 34a are attached to the exterior 
of said support member 29. If said tube 32 is expanded to raise 
the support member 29, said stopper plates 34b abut on the 
respective stoppers 34a, thus raising said support member 2 9 
only up to a predetermined height position. 

20 

In this embodiment , a combination of said roller conveyor 
35 and the first displacement means 9 realizes a carrying function 
of floating the pallet combination unit 7A from the floor and 
moving the unit 7A forward and backward of a carrying direction. 
25 This carrying function may be realized only by the roller conveyor 
35 without using the first displacement means 9. In this case, 
the roller conveyor 35 constituted so that at least one roller 
among the plural rollers 30 rotates on its own axis by a driving 
motor (a hydraulic motor, an air motor, an electric motor or 
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the like) or is driven by an external motor is appropriately 
used. 

The first displacement means can be constituted as shown 
5 in Fig. 82 by connecting multiple of rectangular cylindrical 
struts 43a, 43b and 43c with different cross section sizes in 
a telescopic manner, and installing extending rods 45a and 45b 
that can extend or contract by means of hydraulic cylinders 44a 
and 44b inside the struts, so that the struts 43a, 43b and 43c 
10 can extend or contract by means of extending and contracting 
the extending rods 45a and 45b. 

Said stage 5 can be a grid- like structure, as shown in 
Fig. 83 and Fig. 84, consisting of a rectangular frame-like base 

15 member 36 made of shaped steels, short side base members 37 that 
are assembled parallel to short side frame-like base members 
36a of the frame-like base member 36 , upper long side base members 
38 that are assembled above the short side base members 37 and 
parallel with long side frame- like base members 36b of the 

20 frame-like base member 36, and lower long side base members 39 
that that are assembled below the short side base members 37 
and parallel with long side frame-like base members 36b. 

The stage 5 has an area approximately equal to that of 
25 the floor 2a of the container 2 and is constructed so as to 
accumulate structures connecting four introducing/ discharging 
pallets 7. An installation area B for installing the first 
displacement means 9 is provided in the front area that is adjacent 
to the opening 2a of the container 2 and rear area that is opposite 
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2a. An installation area C for installing the first displacement 
means 9 and others is provided close to the long side base frame 
member 36b. An installation area D for installing the first and 
second sliding means 8 and 27 and others for the entire area 
5 of the stage 5 are provided. 

In addition, level adjusting means 40 are provided at the 
corner of frame-like base member 36, the cross point between 
the long side frame base members 36b and the short side base 

10 members 37 , and the cross point between the short side base members 
37 and the upper long side base members 39 so as to adjust the 
horizontal level of stage 5 to the floor 2a of the container 
2. Stopper members 41 and 42 are provided on the outside of the 
long side frame members 36b and between the installation area 

15 B and the rear installation area D of the introducing/discharging 
pallet 7 so as to prevent the introducing/discharging pallet 
7 from extending out of the stage 5. 

(3) Function of introducing and discharging by 
20 introducing/discharging pallet and device 

The operations of introducing and discharging the article 

6 to/from the container 2 using of a pallet combination unit 
7A formed by connecting four introducing/discharging pallets 

7 of said introducing/discharging device 3 and 4 with connecting 
25 means 14 will be described below with reference to Fig. 85 through 

Fig. 86. The container 2 has arrived at the destination by 
transportation means such as a container truck, freight car, 
or ship, etc., and the pallet combination unit 7A inside the 
container 2 is loaded with the article 6. However, in some cases, 
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there may be no article 6 on the pallet combination unit 7A inside 
the container 2 . 

First , the container 2 introduced with the pallet 7A loaded 
5 with the article 6 is transferred to the ground using a crane, 
etc., as shown in Fig. 85(a). Simultaneously, the container 2 
is so positioned that its opening 4 is aligned with the leading 
edge of the stage 5 on the introducing/discharging device 3. 
The second sliding means 27 on the stage 5 is pushed into the 

10 container 2 by means of the second displacement means 10 and 
stored into the space S of the pallet combination unit 7A placed 
on the floor 2a of the container 2 (shown in Fig. 72(b)). Next, 
compressed air is supplied into the tubes 35 of the first and 
second sliding means 8 and 17 to lift the roller conveyor 35. 

15 The pallet combination unit 7A will then be supported by the 
roller conveyor 35 via the load bearing members 13 and the spacers 
15, and its beam-like base members 11 will lift off the floor 
2a of the container 2 (shown in Fig. 72(a)). 

20 Next, as shown in Fig. 85(b) # the leading edge of the first 

displacement means 9 is latched in the extended condition with 
the pallet combination unit 7A, and contracts the first 
displacement means 9 to pull out the pallet combination unit 
7A, sliding on the roller conveyor 35, out of the container 2 

25 onto the stage 5. The article 6 transferred on the pallet 

combination unit 7A, which has been moved onto the stage 5, is 
the lifted using a crane, etc. , to be placed on a specif ied position 
as shown in Fig. 85(c). When all of the article 6 have been 
transferred, the supports 110 attached to the 



94 



introducing/discharging pallet 7 are removed, replace these 
supports shaped corresponding to the article 6 to be loaded next 
and mount hooks used for nets, ropes or the like for fastening 
article. 

5 

Next, as shown in Fig. 86(d), the next article 6 is 
transferred to the pallet combination unit 7A on the stage 5 
using a crane, etc. As shown in Fig. 87(a), the article 6 scheduled 
to be transported is laid out around the stage 5 in such a way 
10 that the article 6 can be distributed on the pallet combination 
unit 7A in a proper balance considering its weight and shape. 

Next, as shown in Fig. 86(e) , the leading edge of the first 
displacement means 9 is latched in the contracted condition to 

15 the pallet combination unit 7A, and extends the first displacement 
means 9 to push the pallet combination unit 7A, sliding on the 
roller conveyor 35, into the container 2 from the stage 5. When 
the pallet combination unit 7A is completely introduced into 
the container 2 as shown in Fig . 86 ( f ) , the supply of the compressed 

20 air is stopped to the tube 35 of the first and second sliding 
means 8 and 27 to lower the roller conveyor 35. Then, the pallet 
combination unit 7A is relieved from the support by the roller 
conveyor 35, the beam-like base members 11 rests on the floor 
2a of the container 2 (shown in Fig. 72(b)). Next, the second 

25 sliding means 27 on the floor 2a of the container 2 is pulled 
out using the second displacement means 10 to the original stage 
5 , and transfers the container 2 to the side of the transportation 
means from a position close to the stage 5 using a crane, etc. , 
thus completing the series of introducing/discharging 
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operations . 

( 4 ) Advantages of Embodiment 

Consequently, the embodiment makes it possible to conduct 
5 introducing/discharging operations of the article 6 between the 
container 2 and the stage 5 using the pallet combination unit 
7A, which is formed by connecting multiple pallets by means of 
the connecting means 14, so that the number of processes of 
introducing/discharging the article 6 can be reduced depending 

10 on the number of connected introducing/discharging pallets , thus 
making the introducing/discharging operations more efficient. 
Moreover, in transporting the container 2 by transportation means 
such as a truck, freight car, ship, etc., the article 6 can be 
made more stable inside the container 2 as the 

15 introducing/discharging pallet is relatively larger. Further, 
since the heavy and bulky article 6 is loaded on the pallet 
combination unit 7A on the stage 5, not only can the introducing 
operation of the article 6 to the container 2 be done more smoothly, 
but also the introducing/discharging pallet 7 can be prevented 

20 from being over introduced and the leading and trailing ends 
of the article 6 can be prevented from sticking out and hitting 
the inner wall of the container 2 . 

In the embodiment, after the article 6 introduced in the 
25 container 2 is discharged at the destination of the transported 
container, the emptied pallet combination unit 7A can be reused 
to introduce the article 6 to be transported to the next destination 
into the container 2 for transporting to the next destination 
or for shipping back to the original sender, so that there is 
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no need to return the empty pallet combination unit 7A, thus 
reducing transportation costs and improving transportation 
efficiency. 

5 It also makes it possible to arrange the next group of 

article 6 in the planned introducing sequence surrounding the 
stage 5 in advance, check the sequence easily and securely, and 
manage the article 6 more easily. Since introducing/discharging 
of the article 6 is carried out while the container 2 is placed 

10 on the ground, it is possible to maintain the container 2 in 
a stable leveled condition even if a heavy article is introduced, 
eliminating an otherwise cumbersome container leveling process. 
It also enables introducing of heavy and bulky article (such 
as large machine tools, large glass products, masonry products, 

15 and automobiles) which have been impossible or extremely 
cumbersome to introduce into a dry container 2 . 

It is also possible not to use said introducing/discharging 
device 3 at the destination of transportation, but rather prepare 

20 at least one pair of sliding means, insert said sliding means 
to the floor 2a of the container 2 resting on the ground through 
the lower opening space S of the introducing/discharging pallet 
7 , pull out the front introducing/discharging pallet 7 using 
a forklift, etc., withdraw the next and all other pallets 7 to 

2 5 the area near the opening 4 of the container 2 one by one using 
wires , etc . , and pull out each pallet one by one using a forklift , 
etc., outside the container 2. 



Although it was suggested in the embodiment that the same 
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pallet combination unit 7A is carried inside the container at 
all times, discharging and introducing of article is carried 
out in sequence using the same pallet combination unit 7A at 
the transportation destination, or the container carrying the 
5 empty pallet combination unit 7A is shipped to the next destination 
after the article is unloaded at the destination, it does not 
need to be limited to such schemes, but rather the pallet 
combination unit 7A can be unloaded together with the article 
6 at the destination. In such a case, it is possible to prepare 

10 pallet combination units 7A loaded with article 6 to be shipped 
next placing around the stage 5 as shown in Fig. 87(b) . Also, 
by disconnecting the connecting means 14 of a pallet combination 
unit 7A pulled out from a container 2, article carried on each 
introducing/discharging pallet 7 can be individually controlled 

15 or transferred. 

The stage 5 can also be used for a line operation. That 
is, a packaging line that can transfer the 

introducing/discharging pallet 7 or the pallet combination unit 
20 7A is sequentially installed in the stage 5 , whereby it is possible 
to conduct loading of article on the introducing/discharging 
pallet 7 or the pallet combination unit 7A, fastening of article, 
or preparation work for the article to be shipped next on this 
packaging line. 

25 

Although it was assumed in the embodiment to lower the 
container 2 from the transportation means to the ground using 
a crane, etc., the invention is not to be limited to this. For 
example , if a container truck is used as the transportation means , 
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the side lifter of the container truck can be used to bring the 
container 2 down to the ground. It is also possible to have a 
transportation machine 7P installed near the 

introducing/discharging device 3 as shown in Fig. 89, it is 
5 possible to lower the container 2 from the chassis R of the 
container truck T to the ground using the transportation machine 
7P. 

Although in the embodiment it was assumed to conduct the 
introducing/discharging operation between the container 2 
resting on the ground and the stage 5 , the invention is not limited 
to this. For example, it is possible to provide a- stage 55 with 
a floor height approximately matching the height of the floor 
2a of the container 2 as it is loaded on a container truck 52, 
and conduct the introducing/discharging operation of the pallet 
combination unit between the stage 55 and the container 2 on 
the truck 52. 

[Pallet P4] 

20 A pallet P4 (hereinafter, "pallet P") will be described 

with reference to the drawings . This pallet is a pallet for 
transporting a heavy article formed by winding a steel wire rod. 

In this embodiment, a container A (see Fig. 101) which 
is normally referred to as "dry container of 40 feet" is employed 

25 as a container. In this embodiment, as a coiled carrying article, 
a coiled carrying article C (see Fig. 101) formed by winding 
a wire rod made of metal (e.g. , stainless steel or steel) with 
a predetermined number of turns and having a weight of about 
2t is employed. The diameter D of this carrying article C is 
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set at about 1200 to 1300 mm to be not less than half of the 
width of the container A. In addition, the outer and inner 
peripheral sides of the carrying article C are bound with a 
plurality of steel bands (or resin bands) . In this embodiment, 
5 a forklift F (see Fig. 99) is exemplified as a transport means 
for transporting a pallet. 

(1) Configuration of coiled carrying article pallet 

A pallet for a coiled carrying article according to the 
10 present invention is a pallet which is employed to store a carrying 
article in the container A and to transport the article. This 
pallet P is made of steel and consists of a pallet main body 
1, and mount sections 2 which are provided on the pallet main 
body 1 as shown in Figs. 90 to 93. 

The pallet main body 1 includes an abutment frame section 
3 (which is shown herein as "an abutment section") which can 
abut on the inner wall of the container A and other pallets P, 
and a leg section 4 which is provided in the inner region of 

20 the abutment frame section 3. This abutment frame section 3 is 
formed as a regular octagonal ring-like frame as a whole by 
preparing eight square pipe -like frame base materials 13 equal 
in outside dimension and fixing the end portions of these frame 
base materials 13 to one another by welding or the like. The 

25 plane dimension of this abutment frame section 3 basically has 
a regular octagonal shape which includes a circular region on 
the axial end face side of the carrying article C and is set 
to be able to contain a predetermined number of (twelve) pallets 
P in the container A as will be described later (see Figs. 90 
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and 101) . 

In addition, the leg section 4 is formed by forming a pair 
of square pipe -like leg base materials 14a and a pair of leg 
5 base materials 14b into a well crib- like frame . The end portions 
of these pairs of leg base materials 14a and 14b are fixed to 
the inner surfaces of the frame base materials 13 by welding 
or the like. The paired leg base materials 14a are set to have 
a length protruding downward from the lower surface of the abutment 
10 frame section 3. A pair of auxiliary base materials 16 are 
provided at predetermined intervals to be fixed to the lower 
surfaces of the left and right frame base materials 13 which 
are parallel to the paired base materials 14a. The leg base 
materials 14a and the auxiliary base materials 16 enable the 
15 pallet P to stably land on the ground or the floor face of the 
container A. 

In addition, the protrusion quantity hi of each leg base 
material 14a by which the leg base material 14a protrudes downward 
from the lower surface of the abutment frame section is set to 
be slightly larger than the height h2 of the mount section 2. 
Moreover, the distance wl of a pair of leg base material 14a 
is set slightly larger than a lateral width of a mount section 
2 (see Fig. 91). Further, the distance j between the paired 
auxiliary base material 16 is set to be slightly larger than 
the width j2 of a central mount base material 17 which constitutes 
the mount section 2 (see Fig. 92). 

Notches 10 with such a size as to insert the pawls 8 of 
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a forklif t F thereinto are formed halfway along the paired leg 
base materials 14a. A lower open space 5 which includes notch 
spaces formed by the notches 10 is formed below the abutment 
frame section 3. This lower open space 5 is a space in which 
5 the lower portion of the pallet main body 1 and the longitudinal 
and lateral directions thereof (vertical and lateral directions 
in Fig. 90) are opened. By inserting the pawls 8 of the forklif t 
F into the lower open space 5, the pallet P is floated and 
transported. By thus making the lower open space 5 into a space 

10 which has four open sides in the longitudinal and lateral 

directions, it is possible to improve the degree of freedom for 
a transport direction in which the forklift F transports the 
pallet P and particularly to appropriately transport the pallet 
P on which carrying article C is loaded by an inverting machine 

15 to be described later. 

Further, as shown in Fig. 94, if no carrying article C 
is loaded on the pallet P and the other pallet P is vertically 
stacked on the pallet P, then the mount sections 2 are stored 

20 in the lower open spaces 5 and the mount base materials 17 of 
the mount sections 2 are fitted between the paired auxiliary 
base materials 16, respectively, whereby the upper and lower 
pallets P are positioned relative to each other while themovements 
thereof are restricted by each other. In this embodiment, the 

25 auxiliary base materials 16, the mount section 2 and the like 
which constitute the pallet P, may be said to constitute "a stack 
support section" according to the present invention. 



The mount section 2 is in rectangular parallelopiped form 
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and four mount sections 2 are circumf erentially arranged on the 
upper surface of the pallet main body 1 at intervals of 90 degrees . 
Three square pipe -like mount base materials 17 are provided on 
the upper surface of a support base material 15 (see Fig. 90) 
5 among the predetermined frame base material 13 and the leg base 
materials 14a and 14b, and a thin plate -like rubber plate material 
18 is fixed onto the upper surfaces of these mount base materials 
17 . The axial end face of the carrying article C is mounted and 
supported on the upper surfaces of the rubber plate materials 

10 18 of the respective mount sections 2. Further, as shown in Fig. 
93, the mount base materials 17 are formed into square pipes 
and the both ends of each mount base material 17 form a pair 
of band insertion holes 17a for a band 9 which binds and fixes 
the carrying article. In addition, the internal space of each 

15 mount base material 17 forms a band insertion path 17b which 
couples the paired band insertion holes 17a. 

As shown in Fig. 93, stopper sections 7a of a steel spacer 
member 7 are freely engaged with and disengaged from each frame 

20 base material 13 of the abutment frame section 3. This spacer 
member 7 is employed if a carrying article C (e.g., carrying 
article C having a diameter of about 140 mm) which slightly pro jects 
out from the plane shape of the pallet P is loaded. The spacer 
member 7 prevents the peripheral surface of this large -diameter 

25 carrying article C from contacting with the inner wall of the 
container A or the carrying articles C loaded on the other pallets 
P. 

(2) Function of transporting coiled carrying article loading 
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pallets into container 

Next , the function of transporting carrying article loading 
pallets P into the container A will be described with reference 
to Figs . 95 to 100 . Before describing this function , the function 
5 of loading the carrying article C on the pallet P will be described . 
As shown in Fig. 95, carrying articles C to be transported among 
the many articles C which are stored in a predetermined storage 
space such as a warehouse or the like are transported close to 
an inverting machine 23 by the forklift F. At this moment, the 
10 carrying articles C are transported in a state in which pawls 

8 are inserted into the hollow sections of the respective articles 
C and the articles C are put horizontally. 

Next , as shown in Fig . 96 , the inverting machine 23 attaches 
15 the pallet P to a pallet support base 24 in a horizontal state 
appropriately by a clamper or the like, and inverts this pallet 
support base 24 together with the pallet P by 90 degrees to put 
the pallet P vertically. Thereafter, as shown in Fig. 97, the 
carrying article C is put horizontally on the horizontal transport 
20 support base 25 by the forklift F, the crane or the like to put 
the axial end face of this carrying article C on the mount section 
of the pallet P. As shown in Fig. 98, the inverting machine 23 
oppositely inverts the transport support base 25 together with 
the carrying articles C by 90 degrees to thereby mount the carrying 
25 article C on the pallet P vertically with the axial direction 
of the article C oriented vertically. In this state, the band 

9 is inserted into each band insertion path 17b through the paired 
band insertion holes 17a, the both ends of the band 9 are bound 
together through the hollow section of the carrying article C 
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and the carrying article C and the pallet P are thereby fixedly, 
integrally bound (see Fig. 93). By repeating this operation a 
predetermined number of times (twelve times), twelve carrying 
article loading pallets P on which the carrying articles C are 
5 loaded, respectively, are prepared. 

Next, as shown in Fig. 99, the carrying article loading 
pallet P which is temporarily mounted is transported close to 
the container A by the forklift F . At this moment, the pawls 

10 8 are inserted into the lower open space 5 of the pallet P and 
the carrying article C is transported while being kept vertically . 
As shown in Fig. 100, the forklift F goes into the container 
A through a slope 31 and a stage 32, the carrying article loading 
pallets P are sequentially transported into the container A from 

15 the deep side thereof and the twelve carrying article loading 
pallets P are eventually contained in the container A. 
Thereafter, this container A is transported by land with a 
container truck or the like or by sea with a container ship or 
the like . 

20 A process for sending the carrying articles C in the 

container A and transporting the articles C toward a destination 
has been described so far in detail. An operation for taking 
out the carrying articles which have been transported to the 
destination from the container A can be handled by adopting 

2 5 opposite procedures to those of the above- stated sending- in 
operation. 

Meanwhile, as shown in Fig. 101 , while the carrying article 
loading pallets P are contained in the container A, each pallet 
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P is positioned so that the frame base materials of the abutment 
frame section 3 of each pallet P abut on the inner walls ( sidewalls 
or longitudinal walls) of the container A and also on the other 
pallets P. The carrying articles C loaded on these pallets P, 
5 respectively, are arranged in a zigzag fashion so that the adjacent 
carrying articles are overlapped in longitudinal and lateral 
directions . 

A carrying article C which is loaded on a pallet P' is 
a large -diameter carrying article C which projects out from 

10 the plane of the pallet P' . Three spacer members 7 are attached 
to this pallet P' and the pallet P' abuts on the inner wall of 
the container A and the other pallets P through these spacer 
members 7. If no spacer members 7 are employed, the container 
A is designed to generate a clearance of about 500 mm on the 

15 opening side 33 of the container A and a spacer member 40 is 
appropriately fitted into this clearance. 

( 3 ) Advantages of Embodiment 

As described above, in this embodiment, the pallet P on 

20 which the coiled carrying article C is loaded can be easily 
transported into the dry container A which has the opening section 
33 only on the rear end side thereof, by the forklift F. It is, 
therefore , possible to realize container transport for the coiled 
carrying article C, to protect the carrying article C by the 

25 container A, to shorten loading time and transport period, to 
save storage spaces before and after the transport (actual 
location and destination) , and to facilitate inventory management 
and the like. 
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Further, in this embodiment, the carrying article C is 
transported into the container A using the pallet P. It is, 
therefore, possible to prevent the pawls 8 of the forklift F 
from directly contacting with the carrying article C and to prevent 
5 the carrying article C from being damaged as much as possible, 
compared with the conventional transport system of directly 
transporting the carrying article by the forklift . In addition, 
the plane shape of the abutment frame section 3 of the pallet 
P is set to have a larger region than the axial end face of the 

10 coiled carrying article C. Due to this, even if an operator 
erroneously operates the transport of the carrying article C, 
the abutment frame section 3 abuts on the inner wall and floor 
face of the container A, making it possible to prevent the carrying 
article C from being directly struck against the inner wall and 

15 floor face of the container A and to thereby prevent the carrying 
articles C from being damaged as much as possible. Besides, it 
is possible to ensure transporting all the carrying articles 
to be transported into the container A and to thereby deliberately 
execute the transport of the carrying articles C into the container 

20 A. 

Moreover, in this embodiment, the carrying articles C 
contained into the container A are mounted on the floor face 
of the container A with the axial direction set vertically and 
2 5 the outer peripheral sides of the articles C are out of contact 
with the inner wall of the container A and the carrying articles 
C on the other pallets P. Therefore, it is possible to dispense 
with a laborious operation for, for example, strictly packaging 
the entire carrying articles C by a vinyl sheet or the like. 
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Furthermore, in this embodiment, the carrying articles 
C contained in the container A are mounted on the floor face 
of the container A with the axial direction thereof set vertically 
5 and adjacent articles among a predetermined number of (twelve) 
carrying articles C loaded on the respective pallets are arranged 
in a zigzag fashion to be overlapped in longitudinal and lateral 
directions. Due to this, compared with the conventional system 
of containing the coiled carrying articles C with the axial 
10 direction thereof set horizontally, it is possible to greatly 
improve efficiency for loading the carrying articles C into the 
container A. In particular, even if the diameter D of each coiled 
carrying article C is larger than half the width W of the container 
A, it is possible to improve loading efficiency. 

15 

Further, in this embodiment, the coiled carrying articles 
C are transported into the container A using the respective pallets 
P. It is, therefore, possible to conduct operations for fixing 
and detaching the carrying articles C to and from the pallets 

20 P outside of the container A. Compared with a conventional system 
which requires a complicated operation for fixing the carrying 
articles in a narrow container, it is possible to carry out the 
transport operation for transporting the carrying articles C 
easily in short time. Further, in this embodiment, the abutment 

2 5 frame sections 3 of the adjacent pallets P abut on each other, 
so that the movements of a predetermined number of ( twelve ) pallets 
P which are contained in the container A are restricted and the 
pallets are positioned to such an extent that the articles are 
not poorly loaded. It is, therefore, possible to dispense with 
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operations for fixing and detaching the pallets P to and from 
the container A and to thereby simply carry out the transport 
operation for transporting the carrying articles C in short time. 

5 Furthermore, in this embodiment, a plurality of pallets 

P can be vertically stacked while the mount sections 2 are stored 
in the lower open spaces 5 of the respective pallets 2. It is, 
therefore, possible to stack many empty pallets P and send back 
the pallets compactly after transporting the carrying articles 

10 and to save a storage space for the empty pallets P. Besides, 
in this embodiment , since the upper surface of each mount section 
2 is constituted out of the rubber plate material 18 , it is possible 
to prevent the axial end faces of the coiled carrying articles 
C which are mounted on the mount sections 2 , from being damaged 

15 as much as possible. In addition, since a pair of band insertion 
holes 17a and the band insertion path 17b are provided in the 
mount section 2, it is possible to integrally fix the coiled 
carrying articles C to the respective pallets P by the band 9 
more strongly, thereby making it possible to easily carry out 

20 a fixing operation in short time. 

Further, in this embodiment, a case in which the diameter 
D of the coiled carrying article C is slightly larger than half 
the width W of the container A and in which a manner of efficiently 
25 containing the carrying articles C into the container A (arranging 
the articles in two rows in a zigzag fashion) has been exemplified. 
However, the present invention is not limited to this case. For 
example, if the diameter of each coiled carrying article is 
slightly larger than a third of the width of the container, the 
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coiled carrying articles may be arranged in three rows in a zigzag 
fashion in the container. 

In this embodiment , a case of employing the pallets P equal 
5 in size and shape has been described. However, the pallets are 
not limited thereto. A combination of a plurality of types of 
pallets having different sizes and shapes may be employed. In 
that case, it is possible to increase the number of thin coiled 
carrying articles to be loaded into the container . It is possible 
10 to load even thick coiled carrying articles without projecting 
out from the pallets. Thus, it is possible to efficiently load 
the articles into the container using appropriate pallets 
according to coil size. 

15 As a modification, not the coiled carrying articles but 

non-coiled, i.e., cylindrical carrying articles, columnar 
carrying articles or the like which consist of single formed 
products may be used. It is also possible to employ one rod-like 
carrying article , a carrying article assembly obtained by binding 

20 rod materials and the like. The shapes of the mount sections 
of the pallets which are employed for these cases may be selected 
arbitrarily as long as the carrying articles to be used can be 
loaded on the pallets. 

25 [Other pallets] 

Examples of pallets other than the pallets described above 
include a pallet which includes a carrier loading carried articles 
and carrying means provided at this carrier. In this case, 
examples of the carrying means include an exhaust nozzle which 
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emits a gas toward a floor surface at a predetermined pressure, 
rollers which can rise and sink related to the floor surface, 
and the like. 

5 7. Cargo distribution management system in the second 
embodiment 

The cargo distribution management system in the second 
embodiment is not limited to the cargo distribution management 
system for handling the loaded cargo having the cargo loaded 

10 into the pallet in the first embodiment as explained in Sections 
1. to 5. above, but can be used as a cargo distribution management 
system for handling the cargo by vanning the cargo to the container 
without using the pallet. 

As shown in Fig . 1 , the cargo distribution management system 

15 in the second embodiment is constituted so that the server computer 
1 and the terminals 7 are connected to the communication network 
6. 

The terminals 7 and the communication network 6 are equal 
20 in configuration to those of the cargo distribution management 
system explained in Sections 1 . to 5 . In addition, the 
identification information storage medium 54 is equal in 
configuration to that of the cargo distribution management system 
explained in Sections 1. to 5. However, information on a pallet 
25 such as a pallet number is arbitrarily set and may be either 
included or not included in the medium 54. The medium 54 is 
provided in one of or both of the cargo group 51 and the container 
52. 
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As shown in Fig . 102 , a cargo distribution management system 
program executed by the server computer 1 of the cargo distribution 
management system in the second embodiment includes a storage 
means 102, a distribution status instruct means 103, a 
5 distribution status output means 104, a procedural document 
creation means 107, a container packing information generation 
means 108, a stock calculation means 109, a stock planning means 
110, a distribution period calculation means 112, a transport 
scheduling means 123, and a reference information transmission 
10 means 113. 

Similarly to the cargo distribution management system for 
handling the loaded cargo having the cargo group loaded into 

15 the pallet as explained in Section 1. to 5. above, the cargo 
distribution management system in the second embodiment 
individually allocates identification information to each cargo 
group so as to be able to grasp a distribution position of the 
cargo group. Therefore, it is possible to acquire information 

20 for appropriate distribution management . Further , the shipping 
schedule is planned so that the stock volume by which the cargo 
group 51 is stored on the consignee side can fall within a certain 
range. Therefore, it is possible to determine the shipping date 
of the cargo group 51. 

25 8. Other embodiments 

The present invention is not limited to the above -stated 
concrete embodiments but can include embodiments variously 
changed and modified within the scope of the invention according 
to objects and purposes. 
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As shown in Fig. 47, the cargo distribution management 
system in the embodiments handles heavy articles such as steel 
plates as cargoes. However, the articles handled by the system 
are not limited thereto but the system can handle general cargoes . 
5 The embodiments illustrate a case including marine 

transport . However, the present invention is not limited to this 
case. As shown in Fig. 16 , the present invention can also realize 
ground transport using a container truck, a freight train or 
the like and air transport using a cargo plane. Further, a 
10 plurality of transport paths can be used. If the container yards 
are unnecessary, the cargo distribution management system which 
does not include the container yards can be constituted. 

As shown in Fig. 17, the cargo distribution management 
15 system can include pallet manufacturing means 4 in or independent 
of each of the distribution points 2. This pallet manufacturing 
means 4 is a means for manufacturing pallets 55 in response to 
an instruction from the pallet supply means 106 if the pallet 
supply means 106 determines that empty pallets 552 are in short 
20 supply. The manufactured pallets 55 are transported to the 
distribution point 2 indicated by the pallet supply means 106. 

The cargo distribution management system including such 
pallet manufacturing means 4 can manufacture and supply pallets 
55 if the pallets 55 are in short supply. Therefore, the cargo 
2 5 distribution management system can prevent a distribution delay 
caused by the insufficient supply of pallets 55. 

As shown in Fig. 18, the cargo distribution management system 
can include pallet fee charging means 124 in the server computer 
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1. The pallet fee charging means 124 is means for calculating 
a pallet fee based on the history of the pallet 55 stored in 
the pallet information storage means 121 and charging a party 
which uses the pallet 55 for the fee. 
5 The pallet fee is calculated based on an arbitrarily set 

charging system. For example, the pallet fee charging means 124 
can calculate a fee proportional to the number of times of the 
use of the pallet 55 in a predetermined period and charge the 
consignee for the calculated fee. 
10 The cargo distribution management system including such 

pallet fee charging means 124 can easily charge a fee of the 
use of the cargo distribution management system. 



